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METHODS OF DIAGNOSIS OF PROSTATE CANCER, 
COMPOSITIONS AND METHODS OF SCREENING FOR 
MODULATORS OF PROSTATE CANCER 

5 

CROSS-REFERENCES TO RELATED APPLICATIONS 

This application claims priority from the following applications: USSN 
09/687^76 filed October 13, 2000, USSN 60/276,791 filed March 16, 2001; USSN 
60/288,589, filed May 4, 2001; USSN 09/733,742, filed December 8, 2000; USSN 
10 09/733,288, filed December 8, 2000; USSN 09/847,046, filed April 30, 2001; USSN 
60/276,888, filed March 16, 2001; USSN 60/286,214, filed April 24, 2001; USSN 
60/281,922, filed April 6, 2001; USSN 60/263,957, filed January 24, 2001, which are 
incorporated herein by reference in their entirety. 

15 FIELD OF THE INVENTION 

The invention relates to the identification of nucleic acid and protein 
expression profiles and nucleic acids, products, and antibodies thereto that are involved in 
prostate cancer, and to the use of such expression profiles and compositions in the diagnosis, 
prognosis and therapy of prostate cancer. Hie invention further relates to methods for 
20 identifying and using agents and/or targets that inhibit prostate cancer. 



BACKGROUND OF THE INVENTION 
Prostate cancer is the most commonly diagnosed internal malignancy and 
second most common cause of cancer death in men in the U.S., resulting in approximately 
25 40,000 deaths each year ( Landis et aL, CA Cancer J. Clin. 48:6-29 (1998); Greenlee et al. t 
CA Cancer J. Clin. 50(1):7-13 (2000)), and incidence of prostate cancer has been increasing 
rapidly over the past 20 years in many parts of the world (Nakata et al., Int. J. Urol 
7(7):254-257 (2000); Majeed et al., BJUInt. 85(9): 1058-1062 (2000)). It develops as the 
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result of a pathologic transfonnation of normal prostate cells. In tumorigenesis, the cancer 
cell undergoes initiation, proliferation and loss of contact inhibition, culminating in invasion 
of surrounding tissue and, ultimately, metastasis. 

Deaths from prostate cancer are a result of metastasis of a prostate tumor. 
5 Therefore, early detection of the development of prostate cancer is critical in reducing 

mortality from this disease. Measuring levels of prostate-specific antigen (PSA) has become 
a very common method for early detection and screening, and may have contributed to the 
slight decrease in the mortality rate from prostate cancer in recent years (Nowroozi et al., 
Cancer Control 5(6):522-531 (1998)). However, many cases are not diagnosed until the 

10 disease has progressed to an advanced stage. 

Treatments such as surgery (prostatectomy) , radiation therapy, and 
cryotherapy are potentially curative when the cancer remains localized to the prostate. 
Therefore, early detection of prostate cancer is important for a positive prognosis for 
treatment Systemic treatment for metastatic prostate cancer is limited to hormone therapy 

15 and chemotherapy. Chemical or surgical castration has been the primary treatment for 
symptomatic metastatic prostate cancer for over 50 years. This testicular androgen 
deprivation therapy usually results in stabilization or regression of the disease (in 80% of 
patients), but progression of metastatic prostate cancer eventually develops (Panvichian et al., 
Cancer Control 3(6):493-500 (1996)). Metastatic disease is currently considered incurable, 

20 and the primary goals of treatment are to prolong survival and improve quality of life (Rago, 
Cancer Control 5(6):513-521 (1998)). 

Thus, methods that can be used for diagnosis and prognosis of prostate cancer 
and effective treatment of prostate cancer, and including particularly metastatic prostate 
cancer, would be desirable. Accordingly, provided herein are methods that can be used in 

25 diagnosis and prognosis of prostate cancer. Further provided are methods that can be used to 
screen candidate bioactive agents for the ability to modulate, e.g., treat, prostate cancer. 
Additionally, provided herein are molecular targets and compositions for therapeutic 
intervention in prostate cancer and other cancers. 
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SUMMARY OF THE INVENTION 
The present invention therefore provides nucleotide sequences of genes that 
are up- and down-regulated in prostate cancer cells. Such genes are useful for diagnostic 
purposes, and also as targets for screening for therapeutic compounds that modulate prostate 
5 cancer, such as hormones or antibodies. Other aspects of the invention will become apparent 
to the skilled artisan by the following description of the invention. 

In one aspect, the present invention provides a method of detecting a prostate 
cancer-associated transcript in a cell from a patient, the method comprising contacting a 
biological sample from the patient with a polynucleotide that selectively hybridizes to a 
10 sequence at least 80% identical to a sequence as shown in Tables 1-16. 

In one embodiment, the present invention provides a method of determining 
the level of a prostate cancer associated transcript in a cell from a patient 

In one embodiment, the present invention provides a method of detecting a 
prostate cancer-associated transcript in a cell from a patient, the method comprising 
15 contacting a biological sample from the patient with a polynucleotide that selectively 
hybridizes to a sequence at least 80% identical to a sequence as shown in Tables 1-16. 

In one embodiment, the polynucleotide selectively hybridizes to a sequence at 
least 95% identical to a sequence as shown in Tables 1-16. In another embodiment, the 
polynucleotide comprises a sequence as shown in Tables 1-16. 
20 In one embodiment, the biological sample is a tissue sample. In another 

embodiment, the biological sample comprises isolated nucleic acids, e.g., mRNA. 

In one embodiment, the polynucleotide is labeled, e.g., with a fluorescent 

label. 

In one embodiment, the polynucleotide is immobilized on a solid surface. 
25 In one embodiment, the patient is undergoing a therapeutic regimen to treat 

prostate cancer. In another embodiment, the patient is suspected of having metastatic 
prostate cancer. 

In one embodiment, the patient is a human. 

In one embodiment, the patient is suspected of having a taxol-resistant cancer. 
30 In one embodiment, the prostate cancer associated transcript is mRNA. 
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In one embodiment, the method further comprises the step of amplifying 
nucleic acids before the step of contacting the biological sample with the polynucleotide. 

In another aspect, the present invention provides a method of monitoring the 
efficacy of a therapeutic treatment of prostate cancer, the method comprising the steps of: (i) 
5 providing a biological sample from a patient undergoing the therapeutic treatment; and (ii) 
determining the level of a prostate cancer-associated transcript in the biological sample by 
contacting the biological sample with a polynucleotide that selectively hybridizes to a 
sequence at least 80% identical to a sequence as shown in Tables 1*16, thereby monitoring 
the efficacy of the therapy. In a further embodiment, the patient has metastatic prostate 
10 cancer. In a further embodiment, the patient has a drug resistant (e.g., taxol resistant) form of 
prostate cancer. 

In one embodiment, the method further comprises the step of: (iii) comparing 
the level of the prostate cancer-associated transcript to a level of the prostate cancer- 
associated transcript in a biological sample from the patient prior to, or earlier in, the 

15 therapeutic treatment 

Additionally, provided herein is a method of evaluating the effect of a 
candidate prostate cancer drug comprising administering the drug to a patient and removing a 
cell sample from the patient The expression profile of the cell is then determined This 
method may further comprise comparing the expression profile to an expression profile of a 

20 healthy individual. In a preferred embodiment, said expression profile includes a gene of 
Tables 1-16. 

In one aspect, the present invention provides an isolated nucleic acid molecule 
consisting of a polynucleotide sequence as shown in Tables H6. 

In one embodiment, an expression vector or cell comprises the isolated nucleic 

25 acid 

In one aspect, the present invention provides an isolated polypeptide which is 
encoded by a nucleic acid molecule having polynucleotide sequence as shown in Tables 1-16. 

In another aspect, the present invention provides an antibody that specifically 
binds to an isolated polypeptide which is encoded by a nucleic acid molecule having 
30 polynucleotide sequence as shown in Tables 1-16. 
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In one embodiment, the antibody is conjugated to an effector component, e.g., 
a fluorescent label, a radioisotope or a cytotoxic chemical. 

In one embodiment, the antibody is an antibody fragment In another 
embodiment, the antibody is humanized. 
5 In one aspect, the present invention provides a method of detecting a prostate 

cancer cell in a biological sample from a patient, the method comprising contacting the 
biological sample with an antibody as described herein. 

In another aspect, the present invention provides a method of detecting 
antibodies specific to prostate cancer in a patient, the method comprising contacting a 
10 biological sample from the patient with a polypeptide encoded by a nucleic acid comprising a 
sequence from Tables 1-16. 

In another aspect, the present invention provides a method for identifying a 
compound that modulates a prostate cancer-associated polypeptide, the method comprising 
the steps of: (i) contacting the compound with a prostate cancer-associated polypeptide, the 
15 polypeptide encoded by a polynucleotide that selectively hybridizes to a sequence at least 
80% identical to a sequence as shown in Tables 1-16; and (ii) determining the functional 
effect of the compound upon the polypeptide. 

In one embodiment, the functional effect is a physical effect, an enzymatic 
effect, or a chemical effect 
20 In one embodiment, the polypeptide is expressed in a eukaryotic host cell or 

cell membrane. In another embodiment, the polypeptide is recombinant 

In one embodiment, the functional effect is determined by measuring ligand 
binding to the polypeptide. 

In another aspect, the present invention provides a method of inhibiting 
25 proliferation of a prostate cancer-associated cell to treat prostate cancer in a patient, the 

method comprising the step of administering to the subject a therapeutically effective amount 
of a compound identified as described herein. 

In one embodiment, the compound is an antibody. 
In another aspect, the present invention provides a drug screening assay 
30 comprising the steps of: (i) administering a test compound to a mammal having prostate 

cancer or to a cell sample isolated therefrom; (ii) comparing the level of gene expression of a 
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polynucleotide that selectively hybridizes to a sequence at least 80% identical to a sequence 
as shown in Tables 1-16 in a treated cell or mammal with the level of gene expression of the 
polynucleotide in a control cell sample or mammal, wherein a test compound that modulates 
the level of expression of the polynucleotide is a candidate for the treatment of prostate 
5 cancer. 

In one embodiment, the control is a mammal with prostate cancer or a cell 
sample therefrom that has not been treated with the test compound In another embodiment, 
the control is a normal cell or mammal. 

In one embodiment, the test compound is administered in varying amounts or 
10 concentrations. In another embodiment, the test compound is administered for varying time 
periods. In another embodiment, the comparison can occur after addition or removal of the 
drug candidate. 

In one embodiment, the levels of a plurality of polynucleotides that selectively 

hybridize to a sequence at least 80% identical to a sequence as shown in Tables 1-16 are 
15 individually compared to their respective levels in a control cell sample or mammal, hi a 

preferred embodiment the plurality of polynucleotides is from three to ten. 

In another aspect, the present invention provides a method for treating a 

mammal having prostate cancer comprising administering a compound identified by the 

assay described herein. 
20 Li another aspect, the present invention provides a pharmaceutical 

composition for treating a mammal having prostate cancer, the composition comprising a 

compound identified by the assay described herein and a physiologically acceptable 

excipient 

In one aspect, the present invention provides a method of screening drug 
25 candidates by providing a cell expressing a gene that is up- and down-regulated as in a 
prostate cancer. In one embodiment, a gene is selected from Tables 1-16. Hie method 
further includes adding a drug candidate to the cell and determining the effect of the drug 
candidate on the expression of the expression profile gene. 

In one embodiment, the method of screening drug candidates includes 
30 comparing the level of expression in the absence of the drug candidate to the level of 
expression in the presence of the drug candidate, wherein the concentration of the drug 
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candidate can vary when present, and wherein the comparison can occur after addition or 
removal of the drag candidate. In a preferred embodiment, the cell expresses at least two 
expression profile genes. The profile genes may show an increase or decrease. 

Also provided is a method of evaluating the effect of a candidate prostate 
S cancer drug comprising administering the drag to a transgenic animal expressing or 
over-expressing the prostate cancer modulatory protein, or an animal lacking the prostate 
cancer modulatory protein, for example as a result of a gene knockout 

Moreover, provided herein is a biochip comprising one or more nucleic acid 
segments of Tables 1-16, wherein the biochip comprises fewer than 1000 nucleic acid probes. 

10 Preferably, at least two nucleic acid segments are included More preferably, at least three 
nucleic acid segments are included. 

Furthermore, a method of diagnosing a disorder associated with prostate 
cancer is provided The method comprises determining the expression of a gene of Tables 1- 
16, in a first tissue type of a first individual, and comparing the distribution to the expression 

15 of the gene from a second normal tissue type from the first individual or a second unaffected 
individual. A difference in the expression indicates that the first individual has a disorder 
associated with prostate cancer. 

Li a further embodiment, the biochip also includes a polynucleotide sequence 
of a gene that is not up- and down-regulated in prostate cancer. 

20 In one embodiment a method for screening for a bioactive agent capable of 

interfering with the binding of a prostate cancer modulating protein (prostate cancer 
modulatory protein) or a fragment thereof and an antibody which binds to said prostate 
cancer modulatory protein or fragment thereof. In a preferred embodiment, the method 
comprises combining a prostate cancer modulatory protein or fragment thereof, a candidate 

25 bioactive agent and an antibody which binds to said prostate cancer modulatory protein or 
fragment thereof. The method further includes determining the binding of said prostate 
cancer modulatory protein or fragment thereof and said antibody. Wherein there is a change 
in binding, an agent is identified as an interfering agent The interfering agent can be an 
agonist or an antagonist Preferably, the agent inhibits prostate cancer. 

30 Also provided herein are methods of eliciting an immune response in an 

individual. In one embodiment a method provided herein comprises administering to an 
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individual a composition comprising a prostate cancer modulating protein, or a fragment 
thereof. In another embodiment, the protein is encoded by a nucleic acid selected from those 
of Tables 1-16. 

Further provided herein are compositions capable of eliciting an immune 
5 response in an individual. In one embodiment, a composition provided herein comprises a 
prostate cancer modulating protein, preferably encoded by a nucleic acid of Tables 1-16, or a 
fragment thereof, and a pharmaceutical^ acceptable carrier. In another embodiment, said 
composition comprises a nucleic acid comprising a sequence encoding a prostate cancer 
modulating protein, preferably selected from the nucleic acids of Tables 1-16, and a 

10 pharmaceutically acceptable carrier. 

Also provided are methods of neutralizing the effect of a prostate cancer 
protein, or a fragment thereof, comprising contacting an agent specific for said protein with 
said protein in an amount sufficient to effect neutralization. In another embodiment, the 
protein is encoded by a nucleic acid selected from those of Tables 1-16. 

15 In another aspect of the invention, a method of treating an individual for 

prostate cancer is provided. In one embodiment, the method comprises administering to said 
individual an inhibitor of a prostate cancer modulating protein. In another embodiment, the 
method comprises administering to a patient having prostate cancer an antibody to a prostate 
cancer modulating protein conjugated to a therapeutic moiety. Such a therapeutic moiety can 

20 be a cytotoxic agent or a radioisotope. 

DETAILED DESCRIPTION OF THE INVENTION 
In accordance with the objects outlined above, the present invention provides 
novel methods for diagnosis and prognosis evaluation for prostate cancer (PQ, including 
25 metastatic prostate cancer, as well as methods for screening for compositions which modulate 
prostate cancer. Also provided are methods for treating prostate cancer. 

In addition to the other nucleic acid and peptide sequences, the present 
invention also relates to the identification of PAA2 as a gene that is highly over expressed in 
prostate cancer patient tissues. PAA2 sequence is identical to the zinc transporter ZNT4. 
30 Results presented herein demonstrate that PAA2/ZNT4 is highly expressed in prostate cancer 
cells. Hie prostate gland is unique in that it has the highest capacity of any organ in the body 
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to accumulate zinc. Zinc uptake is regulated by prolactin and testosterone, which induce the 
expression of a member of the ZIP family of zinc transporters (Costello et at, 1999, J- Biol. 
Chem. 274:17499-17504). Zinc accumulation in the prostate functions to inhibit citrate 
oxidation, which results in a decrease in cellular ATP production (Costello and Franklin, 
5 1998, Prostate 35:285-296). Cancer cells are more sensitive to decreased ATP production 
and have evolved to prevent zinc accumulation. Without wishing to be bound by theory, the 
up-regulation of ZNT4 in prostate cancer cells may result in protection of the cells from high 
zinc levels by its ability to pump accumulated zinc out of the cells. 

The present invention also relates to nucleic acid sequencess encoding PBH1. 

10 PBH1 is related to human TRPC7 (transient receptor potential-related channels, NPJW3298), 
a putative calcium channel highly expressed in brain (Nagamine et al„ Genomics 54:124-131 
(1998)). Tip is related to melastatin, a gene down-regulated in metastatic melanomas 
(Duncan et al., Cancer Res. 58: 1515-1520 (1998)), and MTR1, a gene locallized to within the 
Beckwith- Wiedemann syndrome/Wilm's tumor susceptability region (Prawitt et al., Hum. 

15 Mol. Genet 9:203-216 (2000)). Without wishing to be bound by theory, it is believed that 
PBH1 functions as a calcium channel. 

As a calcium channel, PBH1 is an ideal target for a small molecule 
therapeutic, or a therapeutic antibody that disrupts channel function. CD20, the target of 
Rituximab in non-Hodgekin's lymphoma (Maloney et al., Blood 90:2188-2195 (1997); Leget 

20 and Czuczman, Curr. Opin. Oncol. 10:548-551 (1998)), is a plasma membrane calcium 
channel expressed in B cells (Tedder and Engel, Immunol. Today 15:450-454 (1994)). 
Similarly, a small molecule, or antibody that inhibits or alters a calcium signal mediated by 
PBH1, will result in the death of prostate cancer cells. 

PBH1, and other genes of the invention, are also be useful as targets for 

25 cytotoxic T-lymphocytes. Genes that are tumor specific, or that are expressed in immune- 
privileged organs, are currently being used as potential vaccine targets (Van den Eynde and 
Boon, Int. J. Clin. Lab. Res. 27:81-86 (1997)). The expression pattern of PBH1 indicates that 
it is an ideal target for cytotoxic T-lymphocytes. Thus, therapies that utilize PBHl-specific 
cytotoxic T-lymphocytes to induce prostate cancer cell death are also provided by this 

30 invention. See, e.g., U.S. Patent No. 6,051,227 and WO 00/32231, the disclosures of which 
are herein incorporated by reference. 
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The present invention is also related to the identification of PAA3 as a gene 
that is important in the modulation of prostate cancer and or breast cancer. 

Tables 1-16 provide unigene cluster identification numbers, exemplar 
accession numbers, or genomic nucleotide position numbers for the nucleotide sequence of 
5 genes that exhibit increased or decreased expression in prostate cancer samples. 



Definitions 

The term "prostate cancer protein" or "prostate cancer polynucleotide" or 
''prostate cancer-associated transcript" refers to nucleic acid and polypeptide polymorphic 

10 variants, alleles, mutants, and interspecies homologues that: (1) have a nucleotide sequence 
that has greater than about 60% nucleotide sequence identity, 65%, 70%, 75%, 80%, 85%, 
90%, preferably 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% or greater nucleotide 
sequence identity, preferably over a region of over a region of at least about 25, 50, 100, 200, 
500, 1000, or more nucleotides, to a nucleotide sequence of or associated with a unigene 

15 cluster of Tables 1-16; (2) bind to antibodies, e.g., polyclonal antibodies, raised against an 
immunogen comprising an amino acid sequence encoded by a nucleotide sequence of or 
associated with a unigene cluster of Tables 1-16, and conservatively modified variants 
thereof; (3) specifically hybridize under stringent hybridization conditions to a nucleic acid 
sequence, or the complement thereof of Tables 1-16 and conservatively modified variants 

20 thereof or (4) have an amino acid sequence that has greater than about 60% amino acid 

sequence identity, 65%, 70%, 75%, 80%, 85%, 90%, preferably 91%, 92%, 93%, 94%, 95%, 
96%, 97%, 98% or 99% or greater amino sequence identity, preferably over a region of over 
a region of at least about 25, 50, 100, 200, 500, 1000, or more amino acid, to an amino acid 
sequence encoded by a nucleotide sequence of or associated with a unigene cluster of Tables 

25 1-16. A polynucleotide or polypeptide sequence is typically from a mammal including, but 
not limited to, primate, e.g., human; rodent, e.g., rat, mouse, hamster; cow, pig, horse, sheep, 
or other mammal. A iC prostate cancer polypeptide" and a '^prostate cancer polynucleotide " 
include both naturally occurring or recombinant forms. 

A "full length" prostate cancer protein or nucleic acid refers to a prostate 

30 cancer polypeptide or polynucleotide sequence, or a variant thereof, that contains all of the 
elements normally contained in one or more naturally occurring, wild type prostate cancer 

10 
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polynucleotide or polypeptide sequences. For example, a full length prostate cancer nucleic 
acid will typically comprise all of the exons that encode for the full length, naturally ocuning 
protein. The "full length" may be prior to, or after, various stages of post-translation 
processing or splicing, including alternative splicing. 
S "Biological sample" as used herein is a sample of biological tissue or fluid that 

contains nucleic acids or polypeptides, e.g., of a prostate cancer protein, polynucleotide or 
transcript Such samples include, but are not limited to, tissue isolated from primates, e.g., 
humans, or rodents, e.g., mice, and rats. Biological samples may also include sections of 
tissues such as biopsy and autopsy samples, frozen sections taken for histologic purposes, 

10 blood, plasma, serum, sputum, stool, tears, mucus, hair, skin, etc. Biological samples also 
include explants and primary and/or transformed cell cultures derived from patient tissues. A 
biological sample is typically obtained from a eukaryotic organism, most preferably a 
mammal such as a primate e.g., chimpanzee or human; cow; dog; cat; a rodent, e.g., guinea 
pig, rat, mouse; rabbit; or a bird; reptile; or fish. 

15 "Providing a biological sample" means to obtain a biological sample for use in 

methods described in this invention. Most often, this will be done by removing a sample of 
cells from an animal, but can also be accomplished by using previously isolated cells (e.£., 
isolated by another person, at another time, and/or for another purpose), or by performing the 
methods of the invention in vivo. Archival tissues, having treatment or outcome history, will 

20 be particularly useful. 

The terms "identical" or percent "identity," in the context of two or more 
nucleic acids or polypeptide sequences, refer to two or more sequences or subsequences that 
are the same or have a specified percentage of amino acid residues or nucleotides that are die 
same (i.e„ about 60% identity, preferably 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 

25 95%, 96%, 97%, 98%, 99%, or higher identity over a specified region, when compared and 
aligned for maximum correspondence over a comparison window or designated region) as 
measured using a BLAST or BLAST 2.0 sequence comparison algorithms with default 
parameters described below, or by manual alignment and visual inspection (see, e.g., NCBI 
web site http^/ww.ncbi.nlm,nih.gov/BLAST/ or the like). Such sequences are then said to 

30 be "substantially identical." This definition also refers to, or may be applied to, the 

compliment of a test sequence. The definition also includes sequences that have deletions 

11 
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and/or additions, as well as those that have substitutions, as well as naturally occurring, e.g., 
polymorphic or allelic variants, and man-made variants. As described below, the preferred 
algorithms can account for gaps and the like. Preferably, identity exists over a region that is 
at least about 25 amino acids or nucleotides in length, or more preferably over a region that is 
S 50-100 amino acids or nucleotides in length. 

For sequence comparison, typically one sequence acts as a reference sequence, 
to which test sequences are compared. When using a sequence comparison algorithm, test 
and reference sequences are entered into a computer, subsequence coordinates are designated, 
if necessary, and sequence algorithm program parameters are designated Preferably, default 

10 program parameters can be used, or alternative parameters can be designated. The sequence 
comparison algorithm then calculates the percent sequence identities for the test sequences 
relative to the reference sequence, based on the program parameters. 

A "comparison window", as used herein, includes reference to a segment of 
one of the number of contiguous positions selected from the group consisting typically of 

15 from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in which 
a sequence may be compared to a reference sequence of the same number of contiguous 
positions after the two sequences are optimally aligned Methods of alignment of sequences 
for comparison are well-known in the art Optimal alignment of sequences for comparison 
can be conducted, e.g., by the local homology algorithm of Smith & Waterman, Adv. Appl 

20 Math 2:482 (198 1), by the homology alignment algorithm of Needleman & Wunsch, /. Mol 
Biol 48:443 (1970), by the search for similarity method of Pearson & Iipman, Proc. Nat'l 
Acad ScL USA 85:2444 (1988), by computerized implementations of these algorithms 
(GAP, BESTFTT, FASTA, and TFASTA in the Wisconsin Genetics Software Package, 
Genetics Computer Group, 575 Science Dr., Madison, WI), or by manual alignment and 

25 visual inspection (see, e.g., Current Protocols in Molecular Biology (Ausubel et dL , eds. 
1995 supplement)). 

Preferred examples of algorithms that are suitable for determining percent 
sequence identity and sequence similarity include the BLAST and BLAST 2.0 algorithms, 
which are described in Altschul et aL, Nuc. Acids Res. 25:3389-3402 (1977) and Altschul et 

30 al., J. Mol. Biol 215:403-410 (1990). BLAST and BLAST 2.0 are used, with the parameters 
described herein, to determine percent sequence identity for the nucleic acids and proteins of 

12 
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the invention. Software for performing BLAST analyses is publicly available through the 
National Center for Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This 
algorithm involves first identifying high scoring sequence pairs (HSPs) by identifying short 
words of length W in the query sequence, which either match or satisfy some positive-valued 
5 threshold score T when aligned with a word of the same length in a database sequence. T is 
referred to as the neighborhood word score threshold (Altschul et aL f supra). These initial 
neighborhood word hits act as seeds for initiating searches to find longer HSPs containing 
them. The word hits are extended in both directions along each sequence for as far as the 
cumulative alignment score can be increased. Cumulative scores are calculated using, e.g., 

10 for nucleotide sequences, the parameters M (reward score for a pair of matching residues; 
always > 0) and N (penalty score for mismatching residues; always < 0). For amino acid 
sequences, a scoring matrix is used to calculate the cumulative score. Extension of the word 
hits in each direction are halted when: the cumulative alignment score falls off by the 
quantity X from its maximum achieved value; the cumulative score goes to zero or below, 

15 due to the accumulation of one or more negative-scoring residue alignments; or the end of 
either sequence is reached. Hie BLAST algorithm parameters W, T, and X determine the 
sensitivity and speed of (he alignment The BLASTN program (for nucleotide sequences) 
uses as defaults a wordlength (W) of 11, an expectation (E) of 10, M=5, N=-4 and a 
comparison of both strands. For amino acid sequences, the BLASTP program uses as 

20 defaults a wordlength of 3, and expectation (E) of 10, and the BLOSUM62 scoring matrix 
(see Henikoff & Henikoff, Proc. Natl Acad ScL USA 89:10915 (1989)) alignments (B) of 
50, expectation (E) of 10, M=5, N=*4, and a comparison of both strands. 

The BLAST algorithm also performs a statistical analysis of the similarity 
between two sequences (see, e.g. t Karlin & Altschul, Pfoc. Nat'L Acad. ScL USA 90:5873- 

25 5787 (1993)). One measure of similarity provided by the BLAST algorithm is the smallest 
sum probability (P(N))» which provides an indication of the probability by which a match 
between two nucleotide or amino acid sequences would occur by chance. For example, a 
nucleic acid is considered similar to a reference sequence if the smallest sum probability in a 
comparison of the test nucleic acid to the reference nucleic acid is less than about 0.2, more 

30 preferably less than about 0.01, and most preferably less than about 0.001. Log values may 
be large negative numbers, e.g., 5, 10, 20, 30, 40, 40, 70, 90, 110, 150, 170, etc. 
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An indication that two nucleic acid sequences or polypeptides are substantially 
identical is that the polypeptide encoded by the first nucleic acid is immunologically cross 
reactive with the antibodies raised against the polypeptide encoded by the second nucleic 
acid, as described below. Thus, a polypeptide is typically substantially identical to a second 
5 polypeptide, e.g., where the two peptides differ only by conservative substitutions. Another 
indication that two nucleic acid sequences are substantially identical is that the two molecules 
or their complements hybridize to each other under stringent conditions, as described below. 
Yet another indication that two nucleic acid sequences are substantially identical is that the 
same primers can be used to amplify the sequences. 

10 A "host celT is a naturally occurring cell or a transformed cell that contains an 

expression vector and supports the replication or expression of the expression vector. Host 
cells may be cultured cells, explants, cells in vivo, and the like. Host cells may be 
prokaryotic cells such as E. colU or eukaryotic cells such as yeast, insect, amphibian, or 
mammalian cells such as GHO, HeLa, and the like (see, e.g., the American Type Culture 

15 Collection catalog or web site, www.atcc.org). 

The terms "isolated," "purified," or "biologically pure" refer to material that is 
substantially or essentially free from components that normally accompany it as found in its 
native state. Purity and homogeneity are typically determined using analytical chemistry 
techniques such as polyacrylamide gel electrophoresis or high performance liquid 

20 chromatography. A protein or nucleic acid that is the predominant species present in a 

preparation is substantially purified. In particular, an isolated nucleic acid is separated from 
some open reading frames that naturally flank the gene and encode proteins other than protein 
encoded by the gene. Hie term "purified" in some embodiments denotes that a nucleic acid 
or protein gives rise to essentially one band in an electrophoretic gel. Preferably, it means 

25 that the nucleic acid or protein is at least 85% pure, more preferably at least 95% pure, and 
most preferably at least 99% pure. "Purify" or "purification" in other embodiments means 
removing at least one contaminant from the composition to be purified. In this sense, 
purification does not require that the purified compound be homogenous, e.g., 100% pure. 

Hie terms "polypeptide," "peptide" and "protein" are used interchangeably 

30 herein to refer to a polymer of amino acid residues. Hie terms apply to amino acid polymers 
in which one or more amino acid residue is an artificial chemical mimetic of a corresponding 
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naturally occurring amino acid, as well as to naturally occurring amino acid polymers, those 
containing modified residues, and non-naturally occurring amino acid polymer. 

The term "amino acid" refers to naturally occurring and synthetic amino acids, 
as well as amino acid analogs and amino acid mimetics that function similarly to the naturally 
5 occurring amino acids. Naturally occurring amino acids are those encoded by the genetic 
code, as well as those amino acids that are later modified, e.g., hydroxyproline, y- 
carboxyglutamate, and Ophosphoserine. Amino acid analogs refers to compounds that have 
the same basic chemical structure as a naturally occurring amino acid, e.g., an a carbon that is 
bound to a hydrogen, a carboxyl group, an amino group, and an R group, e.g., homoserine, 

10 norleucine, methionine sulfoxide, methionine methyl sulfonium. Such analogs may have 

modified R groups (e.g., norleucine) or modified peptide backbones, but retain the same basic 
chemical structure as a naturally occurring amino acid. Amino acid mimetics refers to 
chemical compounds that have a structure that is different from the general chemical 
structure of an amino acid, but that functions similarly to a naturally occurring amino acid 

15 Amino acids may be referred to herein by either their commonly known three 

letter symbols or by the one-letter symbols recommended by the IUPAC-IUB Biochemical 
Nomenclature Commission. Nucleotides, likewise, may be referred to by their commonly 
accepted single-letter codes. 

"Conservatively modified variants" applies to both amino acid and nucleic 

20 acid sequence?. With respect to particular nucleic acid sequences, conservatively modified 
variants refers to those nucleic acids which encode identical or essentially identical amino 
acid sequences, or where the nucleic acid does not encode an amino acid sequence, to 
essentially identical or associated, e.g., naturally contiguous, sequences. Because of the 
degeneracy of the genetic code, a large number of functionally identical nucleic acids encode 

25 most proteins. For instance, the codons GCA, GCC, GCG and GCU all encode the amino 
acid alanine. Thus, at every position where an alanine is specified by a codon, the codon can 
be altered to another of the corresponding codons described without altering the encoded 
polypeptide. Such nucleic acid variations are "silent variations," which are one species of 
conservatively modified variations. Every nucleic acid sequence herein which encodes a 

30 polypeptide also describes silent variations of the nucleic acid. One of skill will recognize 
that in certain contexts each codon in a nucleic acid (except AUG, which is ordinarily the 
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only codon for methionine, and TGG, which is ordinarily the only codon for tryptophan) can 
be modified to yield a functionally identical molecule. Accordingly, often silent variations of 
a nucleic acid which encodes a polypeptide is implicit in a described sequence with respect to 
the expression product, but not with respect to actual probe sequences. 
5 As to amino acid sequences, one of skill will recognize that individual 

substitutions, deletions or additions to a nucleic acid, peptide, polypeptide, or protein 
sequence which alters, adds or deletes a single amino acid or a small percentage of amino 
acids in the encoded sequence is a "conservatively modified variant" where the alteration 
results in the substitution of an amino acid with a chemically similar amino acid 

10 Conservative substitution tables providing functionally similar amino acids are well known in 
the art Such conservatively modified variants are in addition to and do not exclude 
polymorphic variants, interspecies homologs, and alleles of the invention.typically 
conservative substitutions for one another 1) Alanine (A), Glycine (G); 2) Aspartic acid (D), 
Glutamic acid (E); 3) Asparagine (N), Glutamine (Q); 4) Arginine (R), Lysine (K); 5) 

15 Isoleucine (T), Leucine (L), Methionine (M), Valine (V); 6) Phenylalanine (F), Tyrosine (Y), 
Tryptophan (W); 7) Serine (S), Threonine (T); and 8) Cysteine (Q, Methionine (M) {see, 
e.g. 9 Creighton, Proteins (1984)). 

Macromolecular structures such as polypeptide structures can be described in 
terms of various levels of organization. For a general discussion of this organization, see, 

20 e.g. % Alberts et aL, Molecular Biology of the Cell (3* 1 ecL, 1994) and Cantor & Schimmel, 
Biophysical Chemistry Parti: The Conformation of Biological Macromolecules (1980). 
"Primary structure" refers to the amino acid sequence of a particular peptide. "Secondary 
structure" refers to locally ordered, three dimensional structures within a polypeptide. These 
structures are commonly known as domains. Domains are portions of a polypeptide that 

25 often form a compact unit of the polypeptide and are typically 25 to approximately 500 
amino acids long. Typical domains are made up of sections of lesser organization such as 
stretches of P-sheet and a-helices. "Tertiary structure" refers to the complete three 
dimensional structure of a polypeptide monomer. "Quaternary structure" refers to the three 
dimensional structure formed, usually by the noncovalent association of independent tertiary 

30 units. Anisotropic terms are also known as energy terms. 
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<c Nucleic acid" or "oligonucleotide" or "polynucleotide" or grammatical 
equivalents used herein means at least two nucleotides covalently linked together. 
Oligonucleotides arc typically from about 5, 6, 7, 8, 9, 10, 12, 15, 25, 30, 40, 50 or more 
nucleotides in length, up to about 100 nucleotides in length. Nucleic acids and 
5 polynucleotides are a polymers of any length, including longer lengths, e.g., 200, 300, 500, 
1000, 2000, 3000, 5000, 7000, 10,000, etc. A nucleic acid of the present invention will 
generally contain phosphodiester bonds, although in some cases, nucleic acid analogs are 
included that may have alternate backbones, comprising, e.g., phosphoramidate, 
phosphorothioate, phosphorodithioate, or O-methylphophoroamidite linkages (see Eckstein, 

10 Oligonucleotides and Analogues: A Practical Approach, Oxford University Press); and 

peptide nucleic acid backbones and linkages. Other analog nucleic acids include those with 
positive backbones; non-ionic backbones, and non-ribose backbones, including those 
described in U.S. Patent Nos. 5,235,033 and 5,034,506, and Chapters 6 and 7, ASC 
Symposium Series 580, Carbohydrate Modifications in Antisense Research, Sanghui & 

15 Cook, eds.. Nucleic acids containing one or more carbocyclic sugars are also included within 
one definition of nucleic acids. Modifications of the ribose-phosphate backbone may be done 
for a variety of reasons, e.g. to increase the stability and half-life of such molecules in 
physiological environments or as probes on a biochip. Mixtures of naturally occurring 
nucleic acids and analogs can be made; alternatively, mixtures of different nucleic acid 

20 analogs, and mixtures of naturally occurring nucleic acids and analogs may be made. 

A variety of references disclose such nucleic acid analogs, including, for 
example, phosphoramidate (Beaucage et al., Tetrahedron 49(10): 1925 (1993) and references 
therein; Letsinger, J. Org. Chem. 35:3800 (1970); Sprinzl et al., Eur. J. Biochem. 81:579 
(1977); Letsinger et al M Nucl. Acids Res. 14:3487 (1986); Sawai et al, Chem. Lett 805 

25 (1984), Letsinger et al., J. Am. Chem. Soc. 1 10:4470 (1988); and Pauwels et al., Chemica 
Scripta 26:141 91986)), phosphorothioate (Mag et al., Nucleic Acids Res. 19:1437 (1991); 
and U.S. Patent No. 5,644,048), phosphorodithioate (Briu et al., J. Am. Chem. Soc. 111:2321 
(1989), O-methylphophoroamidite linkages (see Eckstein, Oligonucleotides and Analogues: 
A Practical Approach, Oxford University Press), and peptide nucleic acid backbones and 

30 linkages (see Egholm, J. Am. Chem. Soc. 1 14: 1895 (1992); Meier et al., Chem. Int Ed. Engl. 
31:1008 (1992); Nielsen, Nature, 365:566 (1993); Carlsson et al., Nature 380:207 (1996), all 
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of which are incorporated by reference). Other analog nucleic acids include those with 
positive backbones (Denpcy et al., Proc. Natl. Acad. Sci. USA 92:6097 (1995); non-ionic 
backbones (U.S. Patent Nos. 5,386,023, 5,637,684, 5,602,240, 5,216,141 and 4,469,863; 
Kiedrowshi et al., Angew. Chem. Ind. Ed. English 30:423 (1991); Letsinger et aL, J. Am. 
5 Chem. Soc. 110:4470 (1988); Letsinger et al., Nucleoside & Nucleotide 13:1597 (1994); 
Chapters 2 and 3, ASC Symposium Series 580, "Carbohydrate Modifications in Antisense 
Research", Ed. Y.S. Sanghui and P. Dan Cook; Mesmaeker et al., Bioorganic & Medicinal 
Chem. Lett. 4:395 (1994); Jeffs et al., J. Biomolecular NMR 34:17 (1994); Tetrahedron Lett. 
37:743 (1996)) and non-ribose backbones, including those described in U.S. Patent Nos. 

10 5,235,033 and 5,034,506, and Chapters 6 and 7, ASC Symposium Series 580, "Carbohydrate 
Modifications in Antisense Research", Ed Y.S. Sanghui and P. Dan Cook. Nucleic acids 
containing one or more carbocyclic sugars are also included within one definition of nucleic 
acids (see Jenkins et al., Chem. Soc. Rev. (1995) pp 169-176). Several nucleic acid analogs 
are described in Rawls, C & E News June 2, 1997 page 35. All of these references are hereby 

15 expressly incorporated by reference. 

Particularly preferred are peptide nucleic acids (PNA) which includes peptide 
nucleic acid analogs. These backbones are substantially non-ionic under neutral conditions, in 
contrast to the highly charged phosphodiester backbone of naturally occurring nucleic acids. 
This results in two advantages. First, the PNA backbone exhibits improved hybridization 

20 kinetics. PNAs have larger changes in the melting temperature (Tm) for mismatched versus 
perfectly matched basepairs. DNA and RNA typically exhibit a 2-4°C drop in T m for an 
internal mismatch. With the non-ionic PNA backbone, the drop is closer to 7-9°C. Similarly, 
due to their non-ionic nature, hybridization of the bases attached to these backbones is 
relatively insensitive to salt concentration. In addition, PNAs are not degraded by cellular 

25 enzymes, and thus can be more stable. 

The nucleic acids may be single stranded or double stranded, as specified, or 
contain portions of both double stranded or single stranded sequence. As will be appreciated 
by those in the art, the depiction of a single strand also defines the sequence of the 
complementary strand; thus the sequences described herein also provide the complement of 

30 the sequence. The nucleic acid may be DNA, both genomic and cDNA, RNA or a hybrid, 
where the nucleic acid may contain combinations of deoxyribo- and ribo-nucleotides, and 
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combinations of bases, including uracil, adenine, thymine, cytosine, guanine, inosine, 
xanthine hypoxanthine, isocytosine, isoguanine, etc. "Transcript" typically refers to a 
naturally occurring RNA, e.g., a pre-mRNA, hnRNA, or mRNA. As used herein, the term 
"nucleoside" includes nucleotides and nucleoside and nucleotide analogs, and modified 
5 nucleosides such as amino modified nucleosides. In addition, "nucleoside" includes non- 
naturally occurring analog structures. Thus, e.g. the individual units of a peptide nucleic 
acid, each containing a base, are referred to herein as a nucleoside. 

A "label" or a "detectable moiety" is a composition detectable by 
spectroscopic, photochemical, biochemical, immunochemical, chemical, or other physical 

10 means. For example, useful labels include fluorescent dyes, electron-dense reagents, enzymes 
(e.g., as commonly used in an FIJSA), biotin, digoxigenin, or haptens and proteins or other 
entities which can be made detectable, e.g., by incorporating a radiolabel into the peptide or 
used to detect antibodies specifically reactive with the peptide. Hie radioisotope may be, for 
example, 3H, 14C, 32P, 35S, or 1251 In some cases, particularly using antibodies against the 

15 proteins of the invention, the radioisotopes are used as toxic moieties, as described below. 
The labels may be incorporated into the prostate cancer nucleic acids, proteins and antibodies 
at any position. Any method known in the art for conjugating the antibody to the label may 
be employed, including those methods described by Hunter et al., Nature, 144:945 (1962); 
David et al., Biochemistry. 13:1014 (1974); Pain et al., J Immunol Meth.. 40:219 (1981); 

20 and Nygren, J. Histochem. and Cvtochem.. 30:407 (1982). The lifetime of radiolabeled 
peptides or radiolabeled antibody compositions may extended by the addition of substances 
that stablize the radiolabeled peptide or antibody and protect it from degradation. Any 
substance or combination of substances that stablize the radiolabeled peptide or antibody may 
be used including those substances disclosed in US Patent No. 5,961,955. 

25 An "effector" or "effector moiety" or "effector component" is a molecule that 

is bound (or linked, or conjugated), either covalently, through a linker or a chemical bond, or 
noncovalently, through ionic, van der Waals, electrostatic, or hydrogen bonds, to an antibody. 
The "effector" can be a variety of molecules including, e.g., detection moieties including 
radioactive compounds, fluorescent compounds, an enzyme or substrate, tags such as epitope 

30 tags, a toxin; activatable moieties, a chemotherapeutic agent; a lipase; an antibiotic; or a 
radioisotope emitting "hard" e.g., beta radiation. 
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A "labeled nucleic acid probe or oligonucleotide" is one that is bound, either 
covalently, through a linker or a chemical bond, or noncovalently, through ionic, van der 
Waals, electrostatic, or hydrogen bonds to a label such that the presence of the probe may be 
detected by detecting the presence of the label bound to the probe. Alternatively, method 
5 using high affinity interactions may achieve the same results where one of a pair of binding 
partners binds to the other, e.g., biotin, stieptavidin. 

As used herein a "nucleic acid probe or oligonucleotide" is defined as a 
nucleic acid capable of binding to a target nucleic acid of complementary sequence through 
one or more types of chemical bonds, usually through complementary base pairing, usually 

10 through hydrogen bond formation. As used herein, a probe may include natural (i.e., A, G, C, 
or T) or modified bases (7-deazaguanosine, inosine, etc.). In addition, the bases in a probe 
may be joined by a linkage other than a phosphodiester bond, so long as it does not 
functionally interfere with hybridization. Thus, e.g., probes may be peptide nucleic acids in 
which the constituent bases are joined by peptide bonds rather than phosphodiester linkages. 

15 It will be understood by one of skill in the art that probes may bind target sequences lacking 
complete complementarity with the probe sequence depending upon the stringency of the 
hybridization conditions. Hie probes are preferably directiy labeled as with isotopes, 
chromophores, lumiphores, chromogens, or indirectly labeled such as with biotin to which a 
streptavidin complex may later bind By assaying for the presence or absence of the probe, 

20 one can detect the presence or absence of the select sequence or subsequence. Diagnosis or 
prognosis may be based at the genomic level, or at the level of RNA or protein expression. 

The term "recombinant" when used with reference, e.g., to a cell, or nucleic 
acid, protein, or vector, indicates that the cell, nucleic acid, protein or vector, has been 
modified by the introduction of a heterologous nucleic acid or protein or the alteration of a 

25 native nucleic acid or protein, or that the cell is derived from a cell so modified. Thus, e.g., 
recombinant cells express genes that arc not found within the native (non-recombinant) form 
of the cell or express native genes that are otherwise abnormally expressed, under expressed 
or not expressed at all. By the term "recombinant nucleic acid" herein is meant nucleic acid, 
originally formed in vitro, in general, by the manipulation of nucleic acid, e.g., using 

30 polymerases and endonucleases, in a form not normally found in nature. In this manner, 

operably linkage of different sequences is achieved. Thus an isolated nucleic acid, in a linear 
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form, or an expression vector formed in vitro by ligating DNA molecules that are not 
normally joined, are both considered recombinant for the purposes of this invention. It is 
understood that once a recombinant nucleic acid is made and reintroduced into a host cell or 
organism, it will replicate non-recombinantly, i.e., using the in vivo cellular machinery of the 
5 host cell rather than in vitro manipulations; however, such nucleic acids, once produced 
recombinantly, although subsequently replicated non-recombinantly, are still considered 
recombinant for the purposes of the invention. Similarly, a "recombinant protein" is a protein 
made using recombinant techniques, i.e., through the expression of a recombinant nucleic 
acid as depicted above. 

10 The term "heterologous" when used with reference to portions of a nucleic 

acid indicates that the nucleic acid comprises two or more subsequences that are not normally 
found in the same relationship to each other in nature. For instance, the nucleic acid is 
typically recombinantly produced, having two or more sequences, e.g., from unrelated genes 
arranged to make a new functional nucleic acid, e.g., a promoter from one source and a 

15 coding region from another source. Similarly, a heterologous protein will often refer to two 
or more subsequences that are not found in the same relationship to each other in nature (e.g., 
a fusion protein). 

A "promoter" is defined as an array of nucleic acid control sequences that 
direct transcription of a nucleic acid As used herein, a promoter includes necessary nucleic 

20 acid sequences near the start site of transcription, such as, in the case of a polymerase II type 
promoter, a TATA element A promoter also optionally includes distal enhancer or repressor 
elements, which can be located as much as several thousand base pairs from the start site of 
transcription. A "constitutive" promoter is a promote" that is active under most 
environmental and developmental conditions. An "inducible" promote* is a promoter that is 

25 active under environmental or developmental regulation. Hie term "operably linked" refers 
to a functional linkage between a nucleic acid expression control sequence (such as a 
promoter, or array of transcription factor binding sites) and a second nucleic acid sequence, 
wherein the expression control sequence directs transcription of the nucleic acid 
corresponding to the second sequence. 

30 An "expression vector" is a nucleic acid construct, generated recombinantly or 

synthetically, with a series of specified nucleic acid elements that permit transcription of a 
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particular nucleic acid in a host cell. The expression vector can be part of a plasmid, virus, or 
nucleic acid fragment Typically, the expression vector includes a nucleic acid to be 
transcribed operably linked to a promoter. 

The phrase "selectively (or specifically) hybridizes to" refers to the binding, 
5 duplexing, or hybridizing of a molecule only to a particular nucleotide sequence that is 
determinative of the presence of the nucleotide sequence, in a heterogeneous population of 
nucleic acids and other biologies (e.g., total cellular or library DNA or RNA). Similarly, the 
phrase "specifically (or selectively) binds" to an antibody or "specifically (or selectively) 
immunoreactive with,** when referring to a protein or peptide, refers to a binding reaction that 
10 is determinative of the presence of the protein, in a heterogeneous population of proteins and 
other biologies. Thus, under designated immunoassay or nucleic acid hybridization 
conditions, the specified antibodies or nucleic acid probes bind to a particular protein 
nucleotide sequences at least two times the background and more typically more than 10 to 
100 times background. 

15 Specific binding to an antibody under such conditions requires an antibody 

that is selected for its specificity for a particular protein. For example, polyclonal antibodies 
raised to a particular protein, polymorphic variants, alleles, orthologs, and conservatively 
modified variants, or splice variants, or portions thereof, can be selected to obtain only those 
polyclonal antibodies that are specifically immunoreactive with the desired prostact cancer 

20 protein and not with other proteins. This selection may be achieved by subtracting out 

antibodies that cross-react with other molecules. A variety of immunoassay formats may be 
used to select antibodies specifically immunoreactive with a particular protein. For example, 
solid-phase ELISA immunoassays are routinely used to select antibodies specifically 
immunoreactive with a protein (see, e.g. f Harlow & Lane, Antibodies, A Laboratory Manual 

25 (1988) for a description of immunoassay formats and conditions that can be used to 
determine specific immunoreactivity). 

The phrase "stringent hybridization conditions" refers to conditions under 
which a probe will hybridize to its target subsequence, typically in a complex mixture of 
nucleic acids, but to no other sequences. Stringent conditions are sequence-dependent and 

30 will be different in different circumstances. Longer sequences hybridize specifically at 
higher temperatures. An extensive guide to the hybridization of nucleic acids is found in 
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Tijssen, Techniques in Biochemistry and Molecular Biology-Hybridization with Nucleic 
Probes, "Overview of principles of hybridization and the strategy of nucleic acid assays" 
(1993). Generally, stringent conditions are selected to be about 5-10°C lower than the 
thermal melting point (Tud for the specific sequence at a defined ionic strength pH. The T m is 
5 the temperature (under defined ionic strength, pH, and nucleic concentration) at which 50% 
of the probes complementary to the target hybridize to the target sequence at equilibrium (as 
the target sequences are present in excess, at T m , 50% of the probes are occupied at 
equilibrium). Stringent conditions will be those in which the salt concentration is less than 
about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion concentration (or other 

10 salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes (e.g., 10 to 
50 nucleotides) and at least about 60°C for long probes (e.g., greater than 50 nucleotides). 
Stringent conditions may also be achieved with the addition of destabilizing agents such as 
formamide. For selective or specific hybridization, a positive signal is at least two times 
background* preferably 10 times background hybridization. Exemplary stringent 

15 hybridization conditions can be as following: 50% formamide, 5x SSC, and 1% SDS, 
incubating at 42°C, or, 5x SSC, 1% SDS, incubating at 65°C, with wash in 0.2x SSC, and 
0.1% SDS at 65°C. For PCR, a temperature of about 36°C is typical for low stringency 
amplification, although annealing temperatures may vary between about 32°C and 48°C 
depending on primer length. For high stringency PCR amplification, a temperature of about 

20 62°C is typical, although higji stringency annealing temperatures can range from about 50°C 
to about 65°C, depending on the primer length and specificity. Typical cycle conditions for 
both high and low stringency amplifications include a denaturation phase of 90°C - 95°C for 
30 sec - 2 min., an annealing phase lasting 30 sec. - 2 min., and an extension phase of about 
72°C for 1 - 2 min. Protocols and guidelines for low and high stringency amplification 

25 reactions are provided, e.g., in Innis et a/. (1990) PCR Protocols, A Guide to Methods and 
Applications, Academic Press, Inc. N. Y.). 

Nucleic acids that do not hybridize to each other under stringent conditions are 
still substantially identical if the polypeptides which they encode are substantially identical. 
This occurs, e.g., when a copy of a nucleic acid is created using the maximum codon 

30 degeneracy permitted by the genetic code. In such cases, the nucleic acids typically hybridize 
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under moderately stringent hybridization conditions. Exemplary "moderately stringent 
hybridization conditions" include a hybridization in a buffer of 40% formamide, 1 M NaCl, 
1% SDS at 37°C, and a wash in IX SSC at 45°C A positive hybridization is at least twice 
background Those of ordinary skill will readily recognize that alternative hybridization and 

5 wash conditions can be utilized to provide conditions of similar stringency. Additional 

guidelines for determining hybridization parameters are provided in numerous reference, e.g., 
and Current Protocols in Molecular Biology, ed Ausubel, et aL 

The phrase "functional effects" in the context of assays for testing compounds 
that modulate activity of a prostate cancer protein includes the determination of a parameter 

10 that is indirectly or directly under the influence of the prostate cancer protein or nucleic acid, 
e.g., a functional, physical, or chemical effect, such as the ability to decrease prostate cancer. 
It includes ligand binding activity; cell growth on soft agar, anchorage dependence; contact 
inhibition and density limitation of growth; cellular proliferation; cellular transformation; 
growth factor or serum dependence; tumor specific marker levels; invasiveness into Matrigel; 

15 tumor growth and metastasis in vivo; mRNA and protein expression in cells undergoing 
metastasis, and other characteristics of prostate cancer cells. "Functional effects" include in 
vitro, in vivo, and ex vivo activities. 

By "determining the functional effect** is meant assaying for a compound that 
increases or decreases a parameter that is indirectly or directly under the influence of a 

20 prostate cancer protein sequence, e.g., functional, enzymatic, physical and chemical effects. 
Such functional effects can be measured by any means known to those skilled in the art, e.g., 
changes in spectroscopic characteristics (e.g., fluorescence, absoibance, refractive index), 
hydrodynamic (e.g., shape), chromatographic, or solubility properties for the protein, 
measuring inducible markers or transcriptional activation of the prostate cancer protein; 

25 measuring binding activity or binding assays, e.g. binding to antibodies or other ligands, and 
measuring cellular proliferation. Determination of the functional effect of a compound on 
prostate cancer can also be performed using prostate cancer assays known to those of skill in 
the art such as an in vitro assays, e.g., cell growth on soft agar, anchorage dependence; 
contact inhibition and density limitation of growth; cellular proliferation; cellular 

30 transformation; growth factor or serum dependence; tumor specific marker levels; 
invasiveness into Matrigel; tumor growth and metastasis in vivo; mRNA and protein 
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expression in cells undergoing metastasis, and other characteristics of prostate cancer cells. 
The functional effects can be evaluated by many means known to those skilled in the art, e.g., 
microscopy for quantitative or qualitative measures of alterations in morphological features, 
measurement of changes in RNA or protein levels for prostate cancer-associated sequences, 
5 measurement of RNA stability, identification of downstream or reporter gene expression 
(CAT, luciferase, P-gal, GFP and the like), e.g., via chemiluminescence, fluorescence, 
colorimetric reactions, antibody binding, inducible markers, and ligand binding assays. 

"Inhibitors", "activators", and "modulators" of prostate cancer polynucleotide 
and polypeptide sequences are used to refer to activating, inhibitory, or modulating molecules 

10 or compounds identified using in vitro and in vivo assays of prostate cancer polynucleotide 
and polypeptide sequences. Inhibitors are compounds that, e.g., bind to, partially or totally 
block activity, decrease, prevent, delay activation, inactivate, desensitize, or down regulate 
the activity or expression of prostate cancer proteins, e.g., antagonists. Antisense nucleic 
acids may seem to inhibit expression and subsequent function of the protein. "Activator" 

IS are compounds that increase, open, activate, facilitate, enhance activation, sensitize, agonize, 
or up regulate prostate cancer protein activity. Inhibitors, activators, or modulators also 
include genetically modified versions of prostate cancer proteins, e.g., versions with altered 
activity, as well as naturally occurring and synthetic ligands, antagonists, agonists, antibodies, 
small chemical molecules and the like. Such assays for inhibitors and activators include, e.g., 

20 expressing the prostate cancer protein in vitro, in cells, or cell membranes, applying putative 
modulator compounds, and then determining the functional effects on activity, as described 
above. Activators and inhibitors of prostate cancer can also be identified by incubating 
prostate cancer cells with the test compound and determining increases or decreases in the 
expression of 1 or more prostate cancer proteins, e.g., 1;2, 3, 4, 5, 10, 15, 20, 25, 30, 40, 50 

25 or more prostate cancer proteins, such as prostate cancer proteins encoded by the sequences 
set out in Tables 1-16. 

Samples or assays comprising prostate cancer proteins that are treated with a 
potential activator, inhibitor, or modulator are compared to control samples without the 
inhibitor, activator, or modulator to examine the extent of inhibition. Control samples 

30 (untreated with inhibitors) are assigned a relative protein activity value of 100%. Inhibition 
of a polypeptide is achieved when the activity value relative to the control is about 80%, 
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preferably 50%, more preferably 25-0%. Activation of a prostate cancer polypeptide is 
achieved when the activity value relative to the control (untreated with activators) is 110%, 
more preferably 150%, more preferably 200-500% (i.e., two to five fold higher relative to the 
control), more preferably 1000-3000% higher. 
5 Hie phrase "changes in cell growth" refers to any change in cell growth and 

proliferation characteristics in vitro or in vrva, such as formation of foci, anchorage 
independence, semi-solid or soft agar growth, changes in contact inhibition and density 
limitation of growth, loss of growth factor or serum requirements, changes in cell 
morphology, gaining or losing immortalization, gaining or losing tumor specific markers, 

10 ability to form or suppress tumors when injected into suitable animal hosts, and/or 

immortalization of the cell. See, e.g., Freshney, Culture of Animal Cells a Manual of Basic 
Technique pp. 231-241 (3* ed 1994). 

'Tumor cell" refers to precancerous, cancerous, and normal cells in a tumor. 
"Cancer cells," "transformed" cells or "transformation" in tissue culture, refers 

15 to spontaneous or induced phenotypic changes that do not necessarily involve the uptake of 
new genetic material. Although transformation can arise from infection with a transforming 
virus and incorporation of new genomic DNA, or uptake of exogenous DNA, it can also arise 
spontaneously or following exposure to a carcinogen, thereby mutating an endogenous gene. 
Transformation is associated with phenotypic changes, such as immortalization of cells, 

20 aberrant growth control, nonmorphological changes, and/or malignancy (see, Freshney, 
Culture of Animal Cells a Manual of Basic Technique (3 rd ed. 1994)). 

"Antibody" refers to a polypeptide comprising a framework region from an 
immunoglobulin gene or fragments thereof that specifically binds and recognizes an antigen. 
The recognized immunoglobulin genes include the kappa, lambda, alpha, gamma, delta, 

25 epsilon, and mu constant region genes, as well as the myriad immunoglobulin variable region 
genes. light chains are classified as either kappa or lambda. Heavy chains are classified as 
gamma, mu, alpha, delta, or epsilon, which in turn define the immunoglobulin classes, IgG, 
IgM, IgA, IgD and IgE, respectively. Typically, the antigen-binding region of an antibody or 
its functional equivalent will be most critical in specificity and affinity of binding. See Paul, 

30 Fundamental Immunology. 
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An exemplary immunoglobulin (antibody) structural unit comprises a 
tetramer. Each tetramer is composed of two identical pairs of polypeptide chains, each pair 
having one "light" (about 25 kD) and one "heavy" chain (about 50-70 kD). Hie N-terminus 
of each chain defines a variable region of about 100 to 1 10 or more amino acids primarily 
5 responsible for antigen recognition. Hie terms variable light chain (Vl) and variable heavy 
chain (Vh) refer to these light and heavy chains respectively. 

Antibodies exists e.g., as intact immunoglobulins or as a number of well- 
characterized fragments produced by digestion with various peptidases. Thus, e.g., pepsin 
digests an antibody below the disulfide linkages in the hinge region to produce F(ab)'2, a 

10 dimer of Fab which itself is a light chain joined to Vh-Ch1 by a disulfide bond. The F(ab)*2 
may be reduced under mild conditions to break the disulfide linkage in the hinge region, 
thereby converting the F(ab) , 2 dimer into an Fab* monomer. Hie Fab' monomer is 
essentially Fab with part of the hinge region (see Fundamental Immunology (Paul ed., 3d ed. 
1993). While various antibody fragments are defined in terms of the digestion of an intact 

15 antibody, one of skill will appreciate that such fragments may be synthesized de novo either 
chemically or by using recombinant DNA methodology. Thus, the term antibody, as used 
herein, also includes antibody fragments either produced by the modification of whole 
antibodies, or those synthesized de novo using recombinant DNA methodologies (e.g., single 
chain Fv) or those identified using phage display libraries (see, e.g., McCafferty et aL f Nature 

20 348:552-554(1990)) 

For preparation of antibodies, e.g., recombinant, monoclonal, or polyclonal 
antibodies, many technique known in the art can be used (see, e.g., Kohler & Milstein, 
Nature 256:495-497 (1975); Kozbor et aL 9 Immunology Today 4:72 (1983); Cole et aL, pp. 
77-96 in Monoclonal Antibodies and Cancer Therapy (1985); Coligan, Current Protocols in 

25 Immunology (1991); Harlow & Lane, Antibodies, A Laboratory Manual (1988); and Goding, 
Monoclonal Antibodies: Principles and Practice (2d ed 1986)). Techniques for the 
production of single chain antibodies (U.S. Patent 4,946,778) can be adapted to produce 
antibodies to polypeptides of this invention. Also, transgenic mice, or other organisms such 
as other mammals, may be used to express humanized antibodies. Alternatively, phage 

30 display technology can be used to identify antibodies and heteromeric Fab fragments that 
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specifically bind to selected antigens (see, e.g., McCafferty et aL 9 Nature 348:552-554 
(1990); Marks et a/., Biotechnology 10:779-783 (1992)). 

A "chimeric antibody" is an antibody molecule in which (a) the constant 
legion, or a portion thereof, is altered, replaced or exchanged so that the antigen binding site 
5 (variable region) is linked to a constant region of a different or altered class, effector function 
and/or species, or an entirely different molecule which confers new properties to the chimeric 
antibody, e.g., an enzyme, toxin, hormone, growth factor, drug, etc.; or (b) the variable 
region, or a portion thereof, is altered, replaced or exchanged with a variable region having a 
different or altered antigen specificity. 

10 

Identification of prostate cancer-associated sequences 

In one aspect, the expression levels of genes are determined in different 
patient samples for which diagnosis information is desired, to provide expression profiles. 
An expression profile of a particular sample is essentially a "fingerprint" of the state of the 

15 sample; while two states may have any particular gene similarly expressed, the evaluation of 
a number of genes simultaneously allows the generation of a gene expression profile that is 
characteristic of the state of the cell. That is, normal tissue (e.g., normal prostate or other 
tissue) may be distinguished from cancerous or metastatic cancerous tissue of the prostate, or 
prostate cancer tissue or metastatic prostate cancerous tissue can be compared with tissue 

20 samples of prostate and other tissues from surviving cancer patients. By comparing 

expression profiles of tissue in known different prostate cancer states, information regarding 
which genes are important (including both up- and down-regulation of genes) in each of these 
states is obtained. 

The identification of sequences that are differentially expressed in prostate 
25 cancer versus non-prostate cancer tissue allows the use of this information in a number of 

ways. For example, a particular treatment regime may be evaluated: does a chemotherapeutic 

drug act to down-regulate prostate cancer, and thus tumor growth or recurrence, in a -1 
particular patient Similarly, diagnosis and treatment outcomes may be done or confirmed by 
comparing patient samples with the known expression profiles. Metastatic tissue can also be 
30 analyzed to determine the stage of prostate cancer in the tissue. Furthermore, these gene 
expression profiles (or individual genes) allow screening of drug candidates with an eye to 
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mimicking or altering a particular expression profile; e.g., screening can be done for drugs 
that suppress the prostate cancer expression profile. This may be done by making biochips 
comprising sets of the important prostate cancer genes, which can then be used in these 
screens. These methods can also be done on the protein basis; that is, protein expression 
5 levels of the prostate cancer proteins can be evaluated for diagnostic purposes or to screen 
candidate agents. In addition, the prostate cancer nucleic acid sequences can be administered 
for gene therapy purposes, including the administration of antisense nucleic acids, or the 
prostate cancer proteins (including antibodies and other modulators thereof) administered as 
therapeutic drugs. 

10 Thus the present invention provides nucleic acid and protein sequences that 

are differentially expressed in prostate cancer, herein termed "prostate cancer sequences.** As 
outlined below, prostate cancer sequences include those that are up-regulated (i.e., expressed 
at a higher level) in prostate cancer, as well as those that are down-regulated (i.e., expressed 
at a lower level). In a preferred embodiment, the prostate cancer sequences are from humans; 

15 however, as will be appreciated by those in the art, prostate cancer sequences from other 
organisms may be useful in animal models of disease and drug evaluation; thus, other 
prostate cancer sequences are provided, from vertebrates, including mammals, including 
rodents (rats, mice, hamsters, guinea pigs, etc.), primates, farm animals (including sheep, 
goats, pigs, cows, horses, etc.) and pets, e.g., (dogs, cats, etc.). Prostate cancer sequences 

20 from other organisms may be obtained using the techniques outlined below. 

Prostate cancer sequences can include both nucleic acid and amino acid 
sequences. As will be appreciated by those in the art and is more fully outlined below, 
prostate cancer nucleic acid sequences are useful in a variety of applications, including 
diagnostic applications, which will detect naturally occurring nucleic acids, as well as 

25 screening applications; e.g., biochips comprising nucleic acid probes or PCR microliter plates 
with selected probes to the prostate cancer sequences can be generated. 

A prostate cancer sequence can be initially identified by substantial nucleic 
acid and/or amino acid sequence homology to the prostate cancer sequences outlined herein. 
Such homology can be based upon the overall nucleic acid.or amino acid sequence, and is 

30 generally determined as outlined below, using either homology programs or hybridization 
conditions. 
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For identifying prostate cancer-associated sequences, the prostate cancer 
screen typically includes comparing genes identified in different tissues, e.g., normal and 
cancerous tissues, or tumor tissue samples from patients who have metastatic disease vs. non 
metastatic tissue. Other suitable tissue comparisons include comparing prostate cancer 
5 samples with metastatic cancer samples from other cancers, such as lung, breast, 

gastrointestinal cancers, ovarian, etc. Samples of different stages of prostate cancer, e.g., 
survivor tissue, drug resistant states, and tissue undergoing metastasis, are applied to biochips 
comprising nucleic acid probes. The samples are first micro dissected, if applicable, and 
treated as is known in the art for the preparation of mRNA. Suitable biochips are 

10 commercially available, e.g. from Affymetrix. Gene expression profiles as described herein 
are generated and the data analyzed. 

In one embodiment, the genes showing changes in expression as between 
normal and disease states are compared to genes expressed in other normal tissues, preferably 
normal prostate, but also including, and not limited to lung, heart, brain, liver, breast, kidney, 

15 muscle, colon, small intestine, large intestine, spleen, bone and placenta. In a preferred 
embodiment, those genes identified during the prostate cancer screen that are expressed in 
any significant amount in other tissues are removed from the profile, although in some 
embodiments, this is not necessary. That is, when screening for drugs, it is usually preferable 
that the target be disease specific, to minimize possible side effects. 

20 In a preferred embodiment, prostate cancer sequences are those that are up- 

regulated in prostate cancer, that is, the expression of these genes is higher in the prostate 
cancer tissue as compared to non-cancerous tissue. "Up-regulation" as used herein often 
means at least about a two-fold change, preferably at least about a three fold change, with at 
least about five-fold or higher being preferred All unigene cluster identification numbers 

25 and accession numbers herein are for the GenBank sequence database and the sequences of 
the accession numbers are hereby expressly incorporated by reference. GenBank is known in 
the art, see, e.g. t Benson, DA, et aL, Nucleic Acids Research 26:1-7 (1998) and 
http://www.ncbi.nlm.nih.gov/. Sequences are also available in other databases, e.g., 
European Molecular Biology Laboratory (EMBL) and DNA Database of Japan (DDBJ). 

30 In another preferred embodiment, prostate cancer sequences are those that are 

down-regulated in prostate cancer, that is, the expression of these genes is lower in prostate 
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cancer tissue as compared to non-cancerous tissue (see, e.g., Tables 8, 12 and 14). "Down- 
regulation" as used herein often means at least about a 1.5-fold change more ptefeirably a 
two-fold change, preferably at least about a three fold change, with at least about five-fold or 
higher being most preferred 

5 

Informatics 

The ability to identify genes that are over or under expressed in prostate 
cancer can additionally provide high-resolution, high-sensitivity datasets which can be used 

10 in the areas of diagnostics, therapeutics, drug development, pharmacogenetics, protein 
structure, biosensor development, and other related areas. For example, the expression 
profiles can be used in diagnostic or prognostic evaluation of patients with prostate cancer. 
Or as another example, subcellular toxicological information can be generated to better direct 
drug structure and activity correlation (see Anderson, Pharmaceutical Proteomics: Targets, 

15 Meclianism, and Function, paper presented at the TBC Proteomics conference, Coronado, CA 
(June 1 1-12, 1998)). Subcellular toxicological information can also be utilized in a biological 
sensor device to predict the likely toxicological effect of chemical exposures and likely 
tolerable exposure thresholds (see U.S. Patent No. 5,811,231). Similar advantages accrue 
from datasets relevant to other biomolecules and bioactive agents (e.g., nucleic acids, 

20 saccharides, lipids, drugs, and the like). 

Thus, in another embodiment, die present invention provides a database that 
includes at least one set of assay data. The data contained in the database is acquired, e.g., 
using array analysis either singly or in a library format Hie database can be in substantially 
any form in which data can be maintained and transmitted, but is preferably an electronic 

25 database. The electronic database of the invention can be maintained on any electronic 
device allowing for the storage of and access to the database, such as a personal computer, 
but is preferably distributed on a wide area network, such as the World Wide Web. 

The focus of the present section on databases that include peptide sequence 
data is for clarity of illustration only. It will be apparent to those of skill in the art that similar 

30 databases can be assembled for any assay data acquired using an assay of the invention. 
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Hie compositions and methods for identifying and/or quantitating the relative 
and/or absolute abundance of a variety of molecular and macromolecular species from a 
biological sample undergoing prostate cancer, i.e., the identification of prostate cancer- 
associated sequences described herein, provide an abundance of information, which can be 
5 correlated with pathological conditions, predisposition to disease, drag testing, therapeutic 
monitoring, gene-disease causal linkages, identification of correlates of immunity and 
physiological status, among others. Although the data generated from the assays of the 
invention is suited for manual review and analysis, in a preferred embodiment, prior data 
processing using high-speed computers is utilized 

10 An array of methods for indexing and retrieving biomolecular information is 

known in the art For example, U.S. Patents 6,023,659 and 5,966,712 disclose a relational 
database system for storing biomolecular sequence information in a manner that allows 
sequences to be catalogued and searched according to one or more protein function 
hierarchies. U.S. Patent 5,953,727 discloses a relational database having sequence records 

15 containing information in a format that allows a collection of partial-length DNA sequences 
to be catalogued and searched according to association with one or more sequencing projects 
for obtaining full-length sequences from the collection of partial length sequences. U.S. 
Patent 5,706,498 discloses a gene database retrieval system for making a retrieval of a gene 
sequence similar to a sequence data item in a gene database based on the degree of similarity 

20 between a key sequence and a target sequence. U.S. Patent 5,538,897 discloses a method 
using mass spectroscopy fragmentation patterns of peptides to identify amino acid sequences 
in computer databases by comparison of predicted mass spectra with experimentally-derived 
mass spectra using a closeness-of-fit measure. U.S. Patent 5,926,818 discloses a multi- 
dimensional database comprising a functionality for multi-dimensional data analysis 

25 described as on-line analytical processing (OLAP), which entails the consolidation of 

projected and actual data according to more than one consolidation path or dimension. U.S. 
Patent 5,295,261 reports a hybrid database structure in which the fields of each database 
record are divided into two classes, navigational and informational data, with navigational 
fields stored in a hierarchical topological map which can be viewed as a tree structure or as 

30 the merger of two or more such tree structures. 



32 



WO 02/30268 



PCT/US01/32045 



See also Mount et aL, Bioinformatics (2001); Biological Sequence Analysis: 
Probabilistic Models of Proteins and Nucleic Acids (Durbin et aL, eds., 1999); 
Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins (Baxevanis & 
Oeullette eds., 1998)); Rashidi & Buehler, Bioinformatics: Basic Applications in Biological 
5 Science and Medicine (1999); Introduction to Computational Molecular Biology (Setubal et 
eds 1997); Bioinformatics: Methods and Protocols (Misener & Krawetz, eds, 2000); 
Bioinformatics: Sequence, Structure, and Databanks: A Practical Approach (Higgins & 
Taylor, eds., 2000); Brown, Bioinformatics: A Biologist's Guide to Biocomputing and the 
Internet (2001); Han & Kamber, Data Mining: Concepts and Techniques (2000); and 

10 Waterman, Introduction to Computational Biology: Maps, Sequences, and Genomes (1995). 

The present invention provides a computer database comprising a computer 
and software for storing in computer-retrievable form assay data records cross-tabulated, e.g., 
with data specifying the source of the target-containing sample from which each sequence 
specificity record was obtained 

IS In an exemplary embodiment, at least one of the sources of target-containing 

sample is from a control tissue sample known to be free of pathological disorders. In a 
variation, at least one of the sources is a known pathological tissue specimen, e.g., a 
neoplastic lesion or another tissue specimen to be analyzed for prostate cancer. In another 
variation, the assay records cross-tabulate one or more of the following parameters for each 

20 target species in a sample: (1) a unique identification code, which can include, e.g., a target 
molecular structure and/or characteristic separation coordinate (e.g., electrophoretic 
coordinates); (2) sample source; and (3) absolute and/or relative quantity of the target species 
present in the sample. 

The invention also provides for the storage and retrieval of a collection of 

25 target data in a computer data storage apparatus, which can include magnetic disks, optical 
disks, magneto-optical disks, DRAM, SRAM, SGRAM, SDRAM, RDRAM, DDR RAM, 
magnetic bubble memory devices, and other data storage devices, including CPU registers 
and on-CPU data storage arrays. Typically, the target data records are stored as a bit pattern 
in an array of magnetic domains on a magnetizable medium or as an array of charge states or 

30 transistor gate states, such as an array of cells in a DRAM device (e.g., each cell comprised of 
a transistor and a charge storage area, which may be on the transistor). In one embodiment, 
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the invention provides such storage devices, and computer systems built therewith, 
comprising a bit pattern encoding a protein expression fingerprint record comprising unique 
identifiers for at least 10 target data records cross-tabulated with target source. 

When the target is a peptide or nucleic acid, the invention preferably provides 
5 a method for identifying related peptide or nucleic acid sequences, comprising performing a 
computerized comparison between a peptide or nucleic acid sequence assay record stored in 
or retrieved from a computer storage device or database and at least one other sequence. Hie 
comparison can include a sequence analysis or comparison algorithm or computer program 
embodiment thereof (e.g., PASTA, TFASTA, GAP, BESTFTT) and/or the comparison may 
10 be of the relative amount of a peptide or nucleic acid sequence in a pool of sequences 
determined from a polypeptide or nucleic acid sample of a specimen. 

The invention also preferably provides a magnetic disk, such as an IBM- 
compatible (DOS, Windows, Windows95/98/2000, Windows NT, OS/2) or other format 
(e.g., Linux, SunOS, Solaris, ATX, SCO Unix, VMS, MV, Macintosh, etc.) floppy diskette or 
15 hard (fixed, Winchester) disk drive, comprising a bit pattern encoding data from an assay of 
the invention in a file format suitable for retrieval and processing in a computerized sequence 
analysis, comparison, or relative quantitation method. 

The invention also provides a network, comprising a plurality of computing 
devices linked via a data link, such as an Ethernet cable (coax or lOBaseT), telephone line, 
20 ISDN line, wireless network, optical fiber, or other suitable signal transmission medium, 
whereby at least one network device (e.g., computer, disk array, etc.) comprises a pattern of 
magnetic domains (e.g., magnetic disk) and/or charge domains (e.g., an array of DRAM 
cells) composing a bit pattern encoding data acquired from an assay of the invention. 

The invention also provides a method for transmitting assay data that includes 
25 generating an electronic signal on an electronic communications device, such as a modem, 
ISDN terminal adapter, DSL, cable modem, ATM switch, or the like, wherein the signal 
includes (in native or encrypted format) a bit pattern encoding data from an assay or a 
database comprising a plurality of assay results obtained by the method of the invention. 

In a preferred embodiment, the invention provides a computer system for 
30 comparing a query target to a database containing an array of data structures, such as an assay 
result obtained by the method of the invention, and ranking database targets based on the 
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degree of identity and gap weight to the target data. A central processor is preferably 
initialized to load and execute the computer program for alignment and/or comparison of the 
assay results. Data for a query target is entered into the central processor via an I/O device. 
Execution of the computer program results in the central processor retrieving the assay data 
5 from the data file, which comprises a binary description of an assay result 

The target data or record and the computer program can be transferred to 
secondary memory, which is typically random access memory (e.g., DRAM, SRAM, 
SGRAM, or SDRAM). Targets are ranked according to the degree of correspondence 
between a selected assay characteristic (e.g., binding to a selected affinity moiety) and the 

10 same characteristic of the query target and results are output via an I/O device. For example, 
a central processor can be a conventional computer (e.g., Intel Pentium, PowerPC, Alpha, 
PA-8000, SPARC, MIPS 4400, MIPS 10000, VAX, etc.); a program can be a commercial or 
public domain molecular biology software package (e.g., UWGCG Sequence Analysis 
Software, Darwin); a data file can be an optical or magnetic disk, a data server, a memory 

15 device (e.g., DRAM, SRAM, SGRAM, SDRAM, EPROM, bubble memory, flash memory, 
etc); an I/O device can be a terminal comprising a video display and a keyboard, a modem, 
an ISDN terminal adapter, an Ethernet port, a punched card reader, a magnetic strip reader, or 
other suitable I/O device. 

The invention also preferably provides the use of a computer system, such as 

20 that described above, which comprises: (1) a computer, (2) a stored bit patten encoding a 
collection of peptide sequence specificity records obtained by the methods of the invention, 
which may be stored in the computer, (3) a comparison target, such as a query target; and (4) 
a program for alignment and comparison, typically with rank-ordering of comparison results 
on the basis of computed similarity values. * 

25 

Characteristics of prostate cancer-associated proteins 

Prostate cancer proteins of the present invention may be classified as secreted 
proteins, transmembrane proteins or intracellular proteins. In one embodiment, the prostate 
cancer protein is an intracellular protein. Intracellular proteins may be found in the 
30 cytoplasm and/or in the nucleus. Intracellular proteins are involved in all aspects of cellular 
function and replication (including, e.g., signaling pathways); aberrant expression of such 
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proteins often results in unregulated or disregulated cellular processes (see, e.g., Molecular 
Biology of the Cell (Alberts, ed, 3rd ed., 1994). For example, many intracellular proteins 
have enzymatic activity such as protein kinase activity, protein phosphatase activity, protease 
activity, nucleotide cyclase activity, polymerase activity and the like. Intracellular proteins 
S also serve as docking proteins that are involved in organizing complexes of proteins, or 
targeting proteins to various subcellular localizations, and are involved in maintaining the 
structural integrity of organelles. 

An increasingly appreciated concept in characterizing proteins is the presence 
in the proteins of one or more motifs for which defined functions have been attributed. In 

10 addition to the highly conserved sequences found in the enzymatic domain of proteins, highly 
conserved sequences have been identified in proteins that are involved in protein-protein 
interaction. For example, Src-homology-2 (SH2) domains bind tyrosine-phosphorylated 
targets in a sequence dependent manner. PTB domains, which are distinct from SH2 
domains, also bind tyrosine phosphorylated targets. SIB domains bind to proline-rich 

15 targets. In addition, PH domains, tetratricopeptide repeats and WD domains to name only a 
few, have been shown to mediate protein-protein interactions. Some of these may also be 
involved in binding to phospholipids or other second messengers. As will be appreciated by 
one of ordinary skill in the art, these motifs can be identified on the basis of primary 
sequence; thus, an analysis of the sequence of proteins may provide insight into both the 

20 enzymatic potential of the molecule and/or molecules with which the protein may associate. 
One useful database is Pfam (protein families), which is a large collection of multiple 
sequence alignments and hidden Markov models covering many common protein domains. 
Versions are available via the internet from Washington University in St Louis, the Sanger 
Center in England, and the Karolinska Institute in Sweden (see, e.g. 9 Bateman et al, Nuc 

25 Acids Res. 28:263-266 (2000); Sonnhammer et aL. Proteins 28:405-420 (1997); Bateman et 
dL, Nuc. Acids Res. 27:260-262 (1999); and Sonnhammer et al., Nuc. Acids Res. 26:320-322- 
(1998)). 

hi another embodiment, the prostate cancer sequences are transmembrane 
proteins. Transmembrane proteins are molecules that span a phospholipid bilayer of a cell. 
30 They may have an intracellular domain, an extracellular domain, or both. The intracellular 
domains of such proteins may have a number of functions including those already described 
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for intracellular proteins. For example, the intracellular domain may have enzymatic activity 
and/or may serve as a binding site for additional proteins. Frequently the intracellular 
domain of transmembrane proteins serves both roles. For example certain receptor tyrosine 
kinases have both protein kinase activity and SH2 domains. In addition, autophosphorylation 
5 of tyrosines on the receptor molecule itself, creates binding sites for additional SH2 domain 
containing proteins. 

Transmembrane proteins may contain from one to many transmembrane 
domains. For example, receptor tyrosine kinases, certain cytokine receptors, receptor 
guanylyl cyclases and receptor serine/threonine protein kinases contain a single 

10 transmembrane domain. However, various other proteins including channels and adenylyl 
cyclases contain numerous transmembrane domains. Many important cell surface receptors 
such as G protein coupled receptors (GPCRs) are classified as "seven transmembrane 
domain" proteins, as they contain 7 membrane spanning regions. Characteristics of 
transmembrane domains include approximately 20 consecutive hydrophobic amino acids that 

15 may be followed by charged amino acids. Therefore, upon analysis of the amino acid 
sequence of a particular protein, the localization and number of transmembrane domains 
within the protein may be predicted (see, e.g. PSORT web site http://psortnibb.ac.jp/). 
Important transmembrane protein receptors include, but are not limited to the insulin 
receptor, insulin-like growth factor receptor, human growth hormone receptor, glucose 

20 transporters, transferrin receptor, epidermal growth factor receptor, low density lipoprotein 
receptor, epidermal growth factor receptor, leptin receptor, interleukin receptors, e.g. IL- 1 
receptor, IL-2 receptor, 

Hie extracellular domains of transmembrane proteins are diverse; however, 
conserved motifs are found repeatedly among various extracellular domains. Conserved 

25 structure and/or functions have been ascribed to different extracellular motifs. Many 

extracellular domains are involved in binding to other molecules. In one aspect, extracellular 
domains are found on receptors. Factors that bind the receptor domain include circulating 
ligands, which may be peptides, proteins, or small molecules such as adenosine and the like. 
For example, growth factors such as EOF, FGF and PDGF are circulating growth factors that 

30 bind to their cognate receptors to initiate a variety of cellular responses. Other factors include 
cytokines, mitogenic factors, neurotrophic factors and the lite. Extracellular domains also 
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bind to cell-associated molecules. In this respect, they mediate cell-cell interactions. Cell- 
associated ligands can be tethered to the cell, e.g., via a glycosylphosphatidylinositol (GPI) 
anchor, or may themselves be transmembrane proteins. Extracellular domains also associate 
with the extracellular matrix and contribute to the maintenance of the cell structure. 
5 Prostate cancer proteins that are transmembrane are particularly preferred in 

the present invention as they are readily accessible targets for immunotherapeutics, as are 
described herein. In addition, as outlined below, transmembrane proteins can be also useful 
in imaging modalities. Antibodies may be used to label such readily accessible proteins in 
situ. Alternatively, antibodies can also label intracellular proteins, in which case samples are 

10 typically permeablized to provide access to intracellular proteins. 

It will also be appreciated by those in the art that a transmembrane protein can 
be made soluble by removing transmembrane sequences, e.g., through recombinant methods. 
Furthermore, transmembrane proteins that have been made soluble can be made to be 
secreted through recombinant means by adding an appropriate signal sequence. 

15 In another embodiment, the prostate cancer proteins are secreted proteins; the 

secretion of which can be either constitutive or regulated. These proteins have a signal 
peptide or signal sequence that targets the molecule to the secretory pathway. Secreted 
proteins are involved in numerous physiological events; by virtue of their circulating nature, 
they serve to transmit signals to various other cell types. The secreted protein may function in 

20 an autocrine manner (acting on the cell that secreted the factor), a paracrine manna* (acting 
on cells in close proximity to the cell that secreted the factor) or an endocrine manner (acting 
on cells at a distance). Thus secreted molecules find use in modulating or altering numerous 
aspects of physiology. Prostate cancer protons that are secreted proteins are particularly 
preferred in the present invention as they serve as good targets for diagnostic markers, e.g., 

25 for blood, plasma, serum, or stool tests. 

Use of prostate cancer nucleic acids 

As described above, prostate cancer sequence is initially identified by 
substantial nucleic acid and/or amino acid sequence homology or linkage to the prostate 
30 cancer sequences outlined herein. Such homology can be based upon the overall nucleic acid 
or amino acid sequence, and is generally determined as outlined below, using either 
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homology programs or hybridization conditions. Typically, linked sequences on a mRNA are 
found on the same molecule. 

The prostate cancer nucleic acid sequences of the invention, e.g., the 
sequences in Tables 1-16, can be fragments of larger genes, i.e., they are nucleic acid 
5 segments. "Genes" in this context includes coding regions, non-coding regions, and mixtures 
of coding and non-coding regions. Accordingly, as will be appreciated by those in the art, 
using the sequences provided herein, extended sequences, in either direction, of the prostate 
cancer genes can be obtained, using techniques well known in the art for cloning either longer 
sequences or the full length sequences; see Ausubel, et aL 1 supra. Much can be done by 
10 informatics and many sequences can be clustered to include multiple sequences 
corresponding to a single gene, e.g., systems such as UniGene (see, 

http^/www.ncbi.nlm.nih.gov/UniGene/). 

Once the prostate cancer nucleic acid is identified, it can be cloned and, if 
necessary, its constituent parts recombined to form the entire prostate cancer nucleic acid 

15 coding regions or the entire mRNA sequence. Once isolated from its natural source, e.g., 
contained within a plasmid or other vector or excised therefrom as a linear nucleic acid 
segment, the recombinant prostate cancer nucleic acid can be further-used as a probe to 
identify and isolate other prostate cancer nucleic acids, e.g., extended coding regions. It can 
also be used as a "precursor" nucleic acid to make modified or variant prostate cancer nucleic 

20 acids and proteins. 

The prostate cancer nucleic acids of the present invention are used in several 
ways. In a first embodiment, nucleic acid probes to the prostate cancer nucleic acids are 
made and attached to biochips to be used in screening and diagnostic methods, as outlined 
below, or for administration, e.g„ for gene therapy, vaccine, and/or antisense applications. 

25 Alternatively, the prostate cancer nucleic acids that include coding regions of prostate cancer 
proteins can be put into expression vectors for the expression of prostate cancer proteins, 
again for screening purposes or for administration to a patient 

In a preferred embodiment, nucleic acid probes to prostate cancer nucleic 
acids (both the nucleic acid sequences outlined in the figures and/or the complements thereof) 

30 are made. The nucleic acid probes attached to the biochip are designed to be substantially 
complementary to the prostate cancer nucleic acids, le. the target sequence (either the target 
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sequence of the sample or to other probe sequences, e.g., in sandwich assays), such that 
hybridization of the target sequence and the probes of the present invention occurs. As 
outlined below, this complementarity need not be perfect; there may be any number of base 
pair mismatches which will interfere with hybridization between the target sequence and the 
5 single stranded nucleic acids of the present invention. However, if the number of mutations 
is so great that no hybridization can occur under even the least stringent of hybridization 
conditions, the sequence is not a complementary target sequence. Thus, by "substantially 
complementary" herein is meant that the probes are sufficiently complementary to the target 
sequences to hybridize under normal reaction conditions, particularly high stringency 

10 conditions, as outlined herein. 

A nucleic acid probe is generally single stranded but can be partially single 
and partially double stranded. The strandedness of the probe is dictated by the structure, 
composition, and properties of the target sequence. In general, the nucleic acid probes range 
from about 8 to about 100 bases long, with from about 10 to about 80 bases being preferred, 

15 and from about 30 to about 50 bases being particularly preferred. That is, generally whole 
genes are not used Li some embodiments, much longer nucleic acids can be used, up to 
hundreds of bases. 

In a preferred embodiment, more than one probe per sequence is used, with 
either overlapping probes or probes to different sections of the target being used. That is, 

20 two, three, four or more probes, with three being preferred, are used to build in a redundancy 
for a particular target Hie probes can be overlapping (i.e., have some sequence in common), 
or separate. In some cases, PCR primers may be used to amplify signal for higher sensitivity. 

As will be appreciated by those in the art, nucleic acids can be attached or 
immobilized to a solid support in a wide variety of ways. By "immobilized" and grammatical 

25 equivalents herein is meant the association or binding between the nucleic acid probe and the 
solid support is sufficient to be stable under the conditions of binding, washing, analysis, and 
removal as outlined below. The binding can typically be covalent or non-covalent By "non- 
covalent binding" and grammatical equivalents herein is meant one or more of electrostatic, 
hydrophilic, and hydrophobic interactions. Included in non-covalent binding is the covalent 

30 attachment of a molecule, such as, streptavidin to the support and the non-covalent binding of 
the biotinylated probe to the streptavidin. By "covalent binding" and grammatical 
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equivalents herein is meant that the two moieties, the solid support and the probe, are 
attached by at least one bond, including sigma bonds, pi bonds and coordination bonds. 
Covalent bonds can be formed directly between the probe and the solid support or can be 
formed by a cross linker or by inclusion of a specific reactive group on either the solid 
S support or the probe or both molecules. Immobilization may also involve a combination of 
covalent and non-covalent interactions. 

In general, the probes are attached to the biochip in a wide variety of ways, as 
will be appreciated by those in the art As described herein, the nucleic acids can either be 
synthesized first, with subsequent attachment to the biochip, or can be directly synthesized on 
10 the biochip. 

The biochip comprises a suitable solid substrate. By "substrate** or "solid 
support" or other grammatical equivalents herein is meant a material that can be modified to 
contain discrete individual sites appropriate for the attachment or association of the nucleic 
acid probes and is amenable to at least one detection method. As will be appreciated by those 

15 in the art, the number of possible substrates are very large, and include, but are not limited to, 
glass and modified or fimctionalized glass, plastics (including acrylics, polystyrene and 
copolymers of styrene and other materials, polypropylene, polyethylene, polybutylene, 
polyurethanes, TeflonJ, etc.), polysaccharides, nylon or nitrocellulose, resins, silica or silica- 
based materials including silicon and modified silicon, carbon, metals, inorganic glasses, 

20 plastics, etc. In general, the substrates allow optical detection and do not appreciably 

fluoresce. A preferred substrate is described in copending application entitled Reusable Low 
Fluorescent Plastic Biochip, U.S. Application Serial No. 09/270,214, filed March 15, 1999, 
herein incorporated by reference in its entirety. 

Generally the substrate is planar, although as will be appreciated by those in 

25 the art, other configurations of substrates may be used as well. For example, the probes may 
be placed on the inside surface of a tube, for flow-through sample analysis to minimize 
sample volume. Similarly, the substrate may be flexible, such as a flexible foam, including 
closed cell foams made of particular plastics. 

In a preferred embodiment, the surface of the biochip and the probe may be 

30 derivatized with chemical functional groups for subsequent attachment of the two. Thus, e.g., 
the biochip is derivatized with a chemical functional group including, but not limited to, 
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amino groups, carboxy groups, oxo groups and thiol groups, with amino groups being 
particularly preferred Using these functional groups, the probes can be attached using 
functional groups on the probes. For example, nucleic acids containing amino groups can be 
attached to surfaces comprising amino groups, e.g. using linkers as are known in the art; e.g., 
5 homo-or hetero-bifunctional linkers as are well known {see 1994 Pierce Chemical Company 
catalog, technical section on cross-linkers, pages 155-200). In addition, in some cases, 
additional linkers, such as alkyl groups (including substituted and heteroalkyl groups) may be 
used. 

In this embodiment, oligonucleotides are synthesized as is known in the art, 

10 and then attached to the surface of the solid support As will be appreciated by those skilled 
in the art, either the 5* or 3' terminus may be attached to the solid support, or attachment may 
be via an internal nucleoside. 

In another embodiment, the immobilization to the solid support may be very 
strong, yet non-covalent For example, biotinylated oligonucleotides can be made, which 

15 bind to surfaces covalendy coated with streptavidin, resulting in attachment 

Alternatively, the oligonucleotides may be synthesized on the surface, as is 
known in the art For example, photoactivation techniques utilizing photopolymerization 
compounds and techniques are used In a preferred embodiment, the nucleic acids can be 
synthesized in situ, using well known photolithographic techniques, such as those described 

20 in WO 95/25116; WO 95/35505; U.S. Patent Nos. 5,700,637 and 5,445,934; and references 
cited within, all of which are expressly incorporated by reference; these methods of 
attachment form the basis of the Affimetrix GeneChip™ technology. 

Often, amplification-based assays are performed to measure the expression 
level of prostate cancer-associated sequences. These assays are typically performed in 

25 conjunction with reverse transcription. In such assays, a prostate cancer-associated nucleic 
acid sequence acts as a template in an amplification reaction (e.g., Polymerase Chain 
Reaction, or PCR). In a quantitative amplification, the amount of amplification product will 
be proportional to the amount of template in the original sample. Comparison to appropriate 
controls provides a measure of the amount of prostate cancer-associated RNA. Methods of 

30 quantitative amplification are well known to those of skill in the art Detailed protocols for 
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quantitative PCR are provided, e.g., in Innis et a£, PCR Protocols, A Guide to Metliods and 
Applications (1990). 

In some embodiments, a TaqMan based assay is used to measure expression. 
TaqMan based assays use a fluorogenic oligonucleotide probe that contains a 5' fluorescent 
5 dye and a 3' quenching agent Hie probe hybridizes to a PCR product, but cannot itself be 
extended due to a blocking agent at the 3* end When the PCR product is amplified in 
subsequent cycles, the 5' nuclease activity of the polymerase, e.g., AmpliTaq, results in the 
cleavage of the TaqMan probe. This cleavage separates the 5' fluorescent dye and the 3* 
quenching agent, thereby resulting in an increase in fluorescence as a function of 

10 amplification (see, e.g., literature provided by PerWn-Elmer, e.g., www2.perkin-elmer.com). 

Other suitable amplification methods include, but are not limited to, ligase 
chain reaction (LCR) (see Wu & Wallace, Genomics 4:560 (1989), Landegren et dL 9 Science 
241:1077 (1988), andBarringer etal, Gene 89:117 (1990)), transcription amplification 
(Kwohtfa/., Proc. Natl Acad. Scl USA 86:1173 (1989)), self-sustained sequence replication 

15 (Guatelli et aL, Proa Nat. Acad. ScL USA 87:1874 (1990)), dot PCR, and linker adapter PCR, 
etc. 

Expression of prostate cancer proteins from nucleic acids 

In a preferred embodiment, prostate cancer nucleic acids, e.g., encoding 

20 prostate cancer proteins are used to make a variety of expression vectors to express prostate 
cancer proteins which can then be used in screening assays, as described below. Expression 
vectors and recombinant DNA technology are well known to those of skill in the art (see, 
e.g., Ausubel, supra, and Gene Expression Systems (Fernandez & Hoeffler, eds, 1999)) and 
are used to express proteins. The expression vectors may be either self-replicating 

25 extrachromosomal vectors or vectors which integrate into a host genome. Generally, these 
expression vectors include transcriptional and translational regulatory nucleic acid operably 
linked to the nucleic acid encoding the prostate cancer protein. The term "control sequences" 
refers to DNA sequences used for the expression of an operably linked coding sequence in a 
particular host organism. Control sequences that are suitable for prokaryotes, e.g., include a 

30 promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic cells are 
known to utilize promoters, polyadenylation signals, and enhancers. 
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Nucleic acid is "operably linked" when it is placed into a functional 
relationship with another nucleic acid sequence. For example, DNA for a presequence or 
secretory leader is operably linked to DNA for a polypeptide if it is expressed as a preprotein 
that participates in the secretion of the polypeptide; a promoter or enhancer is operably linked 

5 to a coding sequence if it affects the transcription of the sequence; or a ribosome binding site 
is operably linked to a coding sequence if it is positioned so as to facilitate translation. 
Generally, "operably linked" means that the DNA sequences being linked are contiguous, 
and, in the case of a secretory leader, contiguous and in reading phase. However, enhancers 
do not have to be contiguous. DnWng is typically accomplished by ligation at convenient 

10 restriction sites. If such sites do not exist, synthetic oligonucleotide adaptors or linkers are 
used in accordance with conventional practice. Transcriptional and translational regulatory 
nucleic acid will generally be appropriate to the host cell used to express the prostate cancer 
protein. Numerous types of appropriate expression vectors, and suitable regulatory 
sequences are known in the art for a variety of host cells. 

15 In general, transcriptional and translational regulatory sequences may include, 

but are not limited to, promoter sequences, ribosomal binding sites, transcriptional start and 
stop sequences, translational start and stop sequences, and enhancer or activator sequences. 
In a preferred embodiment, the regulatory sequences include a promoter and transcriptional 
start and stop sequences. 

20 Promoter sequences encode either constitutive or inducible promoters. The 

promoters may be either naturally occurring promoters or hybrid promoters. Hybrid 
promoters, which combine elements of more than one promoter, are also known in the art, 
and are useful in the present invention. 

In addition, an expression vector may comprise additional elements. For 

25 example, the expression vector may have two replication systems, thus allowing it to be 
maintained in two organisms, e.g. in mammalian or insect cells for expression and in a 
procaryotic host for cloning and amplification. Furthermore, for integrating expression 
vectors, the expression vector contains at least one sequence homologous to the host cell 
genome, and preferably two homologous sequences which flank the expression construct 

30 The integrating vector may be directed to a specific locus in the host cell by selecting the 
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appropriate homologous sequence for inclusion in the vector. Constructs for integrating 
vectors are well known in the art (e.g., Fernandez & Hoeffler, supra). 

In addition, in a preferred embodiment, the expression vector contains a 
selectable marker gene to allow the selection of transformed host cells. Selection genes are 
5 well known in the art and will vary with the host cell used 

The prostate cancer proteins of the present invention are produced by culturing 
a host cell transformed with an expression vector containing nucleic acid encoding a prostate 
cancer protein, under the appropriate conditions to induce or cause expression of the prostate 
cancer protein. Conditions appropriate for prostate cancer protein expression will vary with 

10 the choice of the expression vector and the host cell, and will be easily ascertained by one 
skilled in the art through routine experimentation or optimization. For example, the use of 
constitutive promoters in the expression vector will require optimizing the growth and 
proliferation of the host cell, while the use of an inducible promoter requires the appropriate 
growth conditions for induction. In addition, in some embodiments, the timing of the harvest 

15 is important For example, the baculoviral systems used in insect cell expression are lytic 
viruses, and thus harvest time selection can be crucial for product yield 

Appropriate host cells include yeast, bacteria, archaebacteria, fungi, and insect 
and animal cells, including mammalian cells. Of particular interest are Saccharomyces 
cerevisiae and other yeasts, K coli, Bacillus subtUis, Sf9 cells, C129 cells, 293 cells, 

20 Neurospora, BHK, CHO, COS, HeLa cells, HUVEC (human umbilical vein endothelial 
cells), THP1 cells (a macrophage cell line) and various other human cells and cell lines. 

In a preferred embodiment, the prostate cancer proteins are expressed in 
mammalian cells. Mammalian expression systems are also known in the art, and include 
retroviral and adenoviral systems. One expression vector system is a retroviral vector system 

25 such as is generally described in PCT/US97/01019 and PCT/US97/01048, both of which are 
hereby expressly incorporated by reference. Of particular use as mammalian promoters are 
the promoters from mammalian viral genes, since the viral genes are often highly expressed 
and have a broad host range. Examples include the SV40 early promoter, mouse mammary 
tumor virus LTR promoter, adenovirus major late promoter, herpes simplex vims promoter, 

30 and the CMV promoter (see, e.g., Fernandez & Hoeffler, supra). Typically, transcription 
termination and polyadenylation sequences recognized by mammalian cells are regulatory 
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regions located 3* to the translation stop codon and thus, together with the promoter elements, 
flank the coding sequence. Examples of transcription terminator and polyadenlyation signals 
include those derived form SV40. 

The methods of introducing exogenous nucleic acid into mammalian hosts, as 
5 well as other hosts, is well known in the art, and will vary with the host cell used 
Techniques include dextran-mediated transfection, calcium phosphate precipitation, 
polybrene mediated transfection, protoplast fusion, electroporation, viral infection, 
encapsulation of the polynucleotide^) in liposomes, and direct microinjection of the DNA 
into nuclei. 

10 In a preferred embodiment, prostate cancer proteins are expressed in bacterial 

systems. Bacterial expression systems are well known in the art Promoters from 
bacteriophage may also be used and are known in the art In addition, synthetic promoters 
and hybrid promoters are also useful; e.g., the tac promoter is a hybrid of the trp and lac 
promoter sequences. Furthermore, a bacterial promoter can include naturally occurring 

15 promoters of non-bacterial origin that have the ability to bind bacterial RNA polymerase and 
initiate transcription. In addition to a functioning promoter sequence, an efficient ribosome 
binding site is desirable. The expression vector may also include a signal peptide sequence 
that provides for secretion of the prostate cancer protein in bacteria. The protein is either 
secreted into the growth media (gram-positive bacteria) or into the periplasmic space, located 

20 between the inner and outer membrane of the cell (gram-negative bacteria). The bacterial 
expression vector may also include a selectable marker gene to allow for the selection of 
bacterial strains that have been transformed. Suitable selection genes include genes which 
render the bacteria resistant to drugs such as ampicillin, chloramphenicol, erythromycin, 
kanamycin, neomycin and tetracycline. Selectable markers also include biosynthetic genes, 

25 such as those in the histidine, tryptophan and leucine biosynthetic pathways. These 

components are assembled into expression vectors. Expression vectors for bacteria are well 
known in the art, and include vectors for Bacillus subtilis, E. colU Streptococcus cremoris, 
and Streptococcus lividans, among others (e.g., Fernandez & Hoeffler, supra). The bacterial 
expression vectors are transformed into bacterial host cells using techniques well known in 

30 the art, such as calcium chloride treatment, electroporation, and others. 
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In one embodiment, prostate cancer proteins are produced in insect cells. 
Expression vectors for the transformation of insect cells, and in particular, baculovirus-based 
expression vectors, are well known in the art 

In a preferred embodiment, prostate cancer protein is produced in yeast cells. 

5 Yeast expression systems are well known in the art, and include expression vectors for 
Saccharomyces cerevisiae, Candida albicans and C. maltosa, Hansenida polymorphs 
Kluyveromyces fragilis and FL lactis, Pichia guUlerimorutii and P. pastoris, 
Schizosaccharomyces pombe, and Yarrowia lipolytics 

Hie prostate cancer protein may also be made as a fusion protein, using 

10 techniques well known in the art Thus, e.g., for the creation of monoclonal antibodies, if the 
desired epitope is small, the prostate cancer protein may be fused to a carrier protein to form 
an immunogen. Alternatively, the prostate cancer protein may be made as a fusion protein to 
increase expression, or for other reasons. For example, when the prostate cancer protein is a 
prostate cancer peptide, the nucleic acid encoding the peptide may be linked to other nucleic 

15 acid for expression purposes. 

In a preferred embodiment, the prostate cancer protein is purified or isolated 
after expression. Prostate cancer proteins may be isolated or purified in a variety of ways 
known to those skilled in the art depending on what other components are present in the 
sample. Standard purification methods include electrophoretic, molecular, immunological 

20 and chromatographic techniques, including ion exchange, hydrophobic, affinity, and reverse- 
phase HPLC chromatography, and chromatofocusing. For example, the prostate cancer 
protein may be purified using a standard anti-prostate cancer protein antibody column. 
Ultrafiltration and diafiltration techniques, in conjunction with protein concentration, are also 
useful. For general guidance in suitable purification techniques, see Scopes, Protein 

25 Purification (1982). The degree of purification necessary will vary depending on the use of 
the prostate cancer protein. In some instances no purification will be necessary. 

Once expressed and purified if necessary, the prostate cancer proteins and 
nucleic acids are useful in a number of applications. They may be used as immunoselection 
reagents, as vaccine reagents, as screening agents, etc. 

30 
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Variants of prostate cancer proteins 

In one embodiment, the prostate cancer proteins are derivative or variant 
prostate cancer proteins as compared to the wild-type sequence. That is, as outlined more 
fully below, the derivative prostate cancer peptide will often contain at least one amino acid 
5 substitution, deletion or insertion, with amino acid substitutions being particularly preferred 
The amino acid substitution, insertion or deletion may occur at any residue within the 
prostate cancer peptide. 

Also included within one embodiment of prostate cancer proteins of the 
present invention are amino acid sequence variants. These variants typically fall into one or 

10 more of three classes: substitutional, insertional or deletional variants. These variants 

ordinarily are prepared by site specific mutagenesis of nucleotides in the DNA encoding the 
prostate cancer protein, using cassette or PCR mutagenesis or other techniques well known in 
the art, to produce DNA encoding the variant, and thereafter expressing the DNA in 
recombinant cell culture as outlined above. However, variant prostate cancer protein 

15 fragments having up to about 100-150 residues may be prepared by in vitro synthesis using 
established techniques. Amino acid sequence variants are characterized by the predetermined 
nature of the variation, a feature that sets them apart from naturally occurring allelic or 
interspecies variation of the prostate cancer protein amino acid sequence. The variants 
typically exhibit the same qualitative biological activity as the naturally occurring analogue, 

20 ..although variants can also be selected which have modified characteristics as will be more 
fully outlined below. 

While the site or region for introducing an amino acid sequence variation is 
predetermined, the mutation per se need not be predetermined. For example, in order to 
optimize the performance of a mutation at a given site, random mutagenesis may be 

25 conducted at the target codon or region and the expressed prostate cancer variants screened 
for the optimal combination of desired activity. Techniques for making substitution 
mutations at predetermined sites in DNA having a known sequence are well known, e.g., 
M13 primer mutagenesis and PCR mutagenesis. Screening of the mutants is done using 
assays of prostate cancer protein activities. 

30 Amino acid substitutions are typically of single residues; insertions usually 

will be on the order of from about 1 to 20 amino acids, although considerably larger 
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insertions may be tolerated Deletions range from about 1 to about 20 residues, although in 
some cases deletions may be much larger. 

Substitutions, deletions, insertions or any combination thereof may be used to 
arrive at a final derivative. Generally these changes are done on a few amino acids to 

5 minimize the alteration of the molecule. However, larger changes may be tolerated in certain 
circumstances. When small alterations in the characteristics of the prostate cancer protein are 
desired, substitutions are generally made in accordance with the amino acid substitution 
relationships provided in the definition section. 

The variants typically exhibit the same qualitative biological activity and will 

10 elicit the same immune response as the naturally-occurring analog, although variants also are 
selected to modify the characteristics of the prostate cancer proteins as needed. Alternatively, 
the variant may be designed such that the biological activity of the prostate cancer protein is 
altered. For example, glycosylation sites may be altered or removed 

Substantial changes in function or immunological identity are made by 

15 selecting substitutions that are less conservative than those described above. For example, 
substitutions may be made which more significantly affect: the structure of the polypeptide 
backbone in the area of the alteration, for example the alpha-helical or beta-sheet structure; 
the charge or hydrophobicity of the molecule at the target site; or the bulk of the side chain. 
The substitutions which in general are expected to produce the greatest changes in the 

20 polypeptide's properties are those in which (a) a hydrophilic residue, e.g. seryl or threonyl is 
substituted for (or by) a hydrophobic residue, e.g. leucyl, isoleucyl, phenylalanyl, valyl or 
alanyl; (b) a cysteine or proline is substituted for (or by) any other residue; (c) a residue 
having an electropositive side chain, e.g. lysyl, arginyl, or histidyi, is substituted for (or by) 
an electronegative residue, e.g. glutamyl or aspartyl; or (d) a residue having a bulky side 

25 chain, e.g. phenylalanine, is substituted for (or by) one not having a side chain, e.g. glycine. 

Covalent modifications of prostate cancer polypeptides are included within the 
scope of this invention. One type of covalent modification includes reacting targeted amino 
acid residues of a prostate cancer polypeptide with an organic derivatizing agent that is 
capable of reacting with selected side chains or the N-or C-terminal residues of a prostate 

30 cancer polypeptide. Derivatization with Afunctional agents is useful, for instance, for 

crosslinking prostate cancer polypeptides to a water-insoluble support matrix or surface for 
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use in the method for purifying anti-prostate cancer polypeptide antibodies or screening 
assays, as is more fully described below. Commonly used crosslinking agents include, e.g., 
l,l-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxysuccinimide esters, e.g., 
esters with 4-azidosalicylic acid, homobifunctional imidoesters, including disuccinimidyl 
5 esters such as 3,3*-dithiobis(succinimidylpropionate), bifiinctional maleimides such as bis-N- 
maleimido-l,8-octane and agents such as methyl-3^(p-azidophenyl)cUthio)propioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl 
residues to the corresponding glutamyl and aspartyl residues, respectively, hydroxylation of 
proline and lysine, phosphorylation of hydroxyl groups of seryl, threonyl or tyrosyl residues, 

10 methylation of the amino groups of the lysine, arginine, and histidine side chains (Creighton, 
Proteins: Structure and Molecular Properties, pp. 79-86 (1983)), acetylation of the N- 
tenninal amine, and amidation of any C-tenninal caiboxyl group. 

Another type of covalent modification of the prostate cancer polypeptide 
included within the scope of this invention comprises altering the native glycosylation pattern 

15 of the polypeptide. "Altering the native glycosylation pattern" is intended for purposes 

herein to mean deleting one or more carbohydrate moieties found in native sequence prostate 
cancer polypeptide, and/or adding one or more glycosylation sites that are not present in the 
native sequence prostate cancer polypeptide. Glycosylation patterns can be altered in many 
ways. For example the use of different cell types to express prostate cancer-associated 

20 sequences can result in different glycosylation patterns. 

Addition of glycosylation sites to prostate cancer polypeptides may also be 
accomplished by altering the amino acid sequence thereof. The alteration may be made, e.g., 
by the addition of, or substitution by, one or more serine or threonine residues to the native 
sequence prostate cancer polypeptide (for O-linked glycosylation sites). The prostate cancer 

25 amino acid sequence may optionally be altered through changes at the DNA level, 

particularly by mutating the DNA encoding the prostate cancer polypeptide at preselected 
bases such that codons are generated that will translate into the desired amino acids. 

Another means of increasing the number of carbohydrate moieties on the 
prostate cancer polypeptide is by chemical or enzymatic coupling of glycosides to the 

30 polypeptide. Such methods are described in the art, e.g., in WO 87/05330, and in Aplin & 
Wriston, CRC CriL Rev. Biochem., pp. 259-306 (1981). 
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Removal of carbohydrate moieties present on the prostate cancer polypeptide 
may be accomplished chemically or enzymatically or by mutational substitution of codons 
encoding for amino acid residues that serve as targets for glycosylation. Chemical 
deglycosylation techniques are known in the art and described, for instance, by Hakunuddin, 
5 etaL.Arck Biochem. Biophys., 259:52 (1987) and by Edgeef aL.AnoL Biochem., 118:131 
(1981). Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by the 
use of a variety of endoand exo-glycosidases as described by Thotakura et al, Meth. 
EnzymoU 138:350(1987). 

Another type of covalent modification of prostate cancer comprises linking the 

10 prostate cancer polypeptide to one of a variety of nonproteinaceous polymers, e.g., 

polyethylene glycol, polypropylene glycol, or polyoxyalkylenes, in the manner set forth in 
U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 4,791,192 or 4,179,337. 

Prostate cancer polypeptides of the present invention may also be modified in 
a way to form chimeric molecules comprising a prostate cancer polypeptide fused to another, 

15 heterologous polypeptide or amino acid sequence. In one embodiment, such a chimeric 
molecule comprises a fusion of a prostate cancer polypeptide with a tag polypeptide which 
provides an epitope to which an anti-tag antibody can selectively bind The epitope tag is 
generally placed at the amino-or carboxyl-tenninus of the prostate cancer polypeptide. The 
presence of such epitope-tagged forms of a prostate cancer polypeptide can be detected using 

20 an antibody against die tag polypeptide. Also, provision of the epitope tag enables the 
prostate cancer polypeptide to be readily purified by affinity purification using an anti-tag 
antibody or another type of affinity matrix that binds to the epitope tag. In an alternative 
embodiment, the chimeric molecule may comprise a fusion of a prostate cancer polypeptide 
with an immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of 

25 the chimeric molecule, such a fusion could be to the Fc region of an IgG molecule. 

Various tag polypeptides and their respective antibodies are well known in the 
art Examples include poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; 
HIS6 and metal chelation tags, the flu HA tag polypeptide and its antibody 12CA5 (Field et 
aL, Mol. Cell Biol. 8:2159-2165 (1988)); the c-myc tag and the 8F9, 3C7, 6E10, G4, B7 and 

30 9E10 antibodies thereto (Evan et al., Molecular and Cellular Biology 5:3610-3616 (1985)); 
and the Herpes Simplex virus glycoprotein D (gD) tag and its antibody (Paborsky et aL, 
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Protein Engineering 3(6):547-553 (1990)). Other tag polypeptides include the Hag-peptide 
(Hopp et aL, BioTechnology 6:1204-1210 (1988)); the KT3 epitope peptide (Martin etal, 
Science 255:192-194 (1992)); tubulin epitope peptide (Skinner et aL, J. Biol Chem. 
266:15163-15166 (1991)); and the T7 gene 10 protein peptide tag (Lutz-Freyermuth et aL, 
5 Proc. Natl Acad. ScL USA 87:6393-6397 (1990)). 

Also included are other prostate cancer proteins of the prostate cancer family, 
and prostate cancer proteins from other organisms, which are cloned and expressed as 
outlined below. Thus, probe or degenerate polymerase chain reaction (PGR) primer 
sequences may be used to find other related prostate cancer proteins from humans or other 

10 organisms. As will be appreciated by those in the art, particularly useful probe and/or PCR 
primer sequences include the unique areas of the prostate cancer nucleic acid sequence. As is 
generally known in the art, preferred PCR primers are from about 15 to about 35 nucleotides 
in length, with from about 20 to about 30 being preferred, and may contain inosine as needed 
Hie conditions for the PCR reaction are well known in the art (e.g., Innis, PCR Protocols, 

15 supra). 

1 

Antibodies to prostate cancer proteins 

In a preferred embodiment, when the prostate cancer protein is to be used to 

generate antibodies, e.g., for immunotherapy or immunodiagnosis, the prostate cancer protein 
20 should share at least one epitope or determinant with the full length protein. By "epitope* 5 or 

"determinant" herein is typically meant a portion of a protein which will generate and/or bind 

an antibody or T-cell receptor in the context of MHC. Thus, in most instances, antibodies 

made to a smaller prostate cancer protein will be able to bind to the full-length protein, 

particularly linear epitopes. In a preferred embodiment; the epitope is unique; that is, 
25 antibodies generated to a unique epitope show little or no cross-reactivity. 

Methods of preparing polyclonal antibodies are known to the skilled artisan 

(e.g., Coligan, supra; and Harlow & Lane, supra). Polyclonal antibodies can be raised in a 

mammal, e.g., by one or more injections of an immunizing agent and, if desired, an adjuvant. 

Typically, the immunizing agent and/or adjuvant will be injected in the mammal by multiple 
30 subcutaneous or intraperitoneal injections. Hie immunizing agent may include a protein 

encoded by a nucleic acid of the figures or fragment thereof or a fusion protein thereof. It 
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may be useful to conjugate the immunizing agent to a protein known to be immunogenic in 
the mammal being immunized Examples of such immunogenic proteins include but are not 
limited to keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, and soybean 
trypsin inhibitor. Examples of adjuvants which may be employed include Freund's complete 
5 adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose 

dicorynomycolate). The immunization protocol may be selected by one skilled in the art 
without undue experimentation. 

The antibodies may, alternatively, be monoclonal antibodies. Monoclonal 
antibodies may be prepared using hyhridoma methods, such as those described by Kohler & 

10 Milstein, Nature 256:495 (1975). In a hybridoma method, a mouse, hamster, or other 
appropriate host animal, is typically immunized with an immunizing agent to elicit 
lymphocytes that produce or are capable of producing antibodies that will specifically bind to 
the immunizing agent Alternatively, the lymphocytes may be immunized in vitro. Hie 
immunizing agent will typically include a polypeptide encoded by a nucleic acid of Tables 1- 

15 16 fragment thereof, or a fusion protein thereof. Generally, either peripheral blood 

lymphocytes (*TBLs") are used if cells of human origin are desired, or spleen cells or lymph 
node cells are used if non-human mammalian sources are desired. Hie lymphocytes are then 
fused with an immortalized cell line using a suitable fusing agent, such as polyethylene 
glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: Principles and Practice, 

20 pp. 59-103 (1986)). Immortalized cell lines are usually transformed mammalian cells, 
particularly myeloma cells of rodent, bovine and human origin. Usually, rat or mouse 
myeloma cell lines are employed. Hie hybridoma cells may be cultured in a suitable culture 
medium that preferably contains one or more substances that inhibit the growth or survival of 
the unfused, immortalized cells. For example, if the parental cells lack the enzyme 

25 hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium 
for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ( if HAT 
medium"), which substances prevent the growth of HGPRT-deficient cells. 

In one embodiment, the antibodies are bispecific antibodies. Bispecific 
antibodies are monoclonal, preferably human or humanized, antibodies that have binding 

30 specificities for at least two different antigens or that have binding specificities for two 
epitopes on the same antigen. In one embodiment, one of the binding specificities is for a 
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protein encoded by a nucleic acid Tables 1-16 or a fragment thereof, the other one is for any 
other antigen, and preferably for a cell-surface protein or receptor or receptor subunit, 
preferably one that is tumor specific. Alternatively, tetramer-type technology may create 
multivalent reagents. 

5 In a preferred embodiment, the antibodies to prostate cancer protein are 

capable of reducing or eliminating a biological function of a prostate cancer protein, as is 
described below. That is, the addition of anti-prostate cancer protein antibodies (either 
polyclonal or preferably monoclonal) to prostate cancer tissue (or cells containing prostate 
cancer) may reduce or eliminate the prostate cancer. Generally, at least a 25% decrease in 
10 activity, growth, size or the like is preferred, with at least about 50% being particularly 
preferred and about a 95-100% decrease being especially preferred 

In a preferred embodiment the antibodies to the prostate cancer proteins are 
humanized antibodies (e.g., Xenerex Biosciences, Mederex, Inc., Abgenix, Inc., Protein 
Design Labs Jnc.) Humanized forms of non-human (e.g., murine) antibodies are chimeric 
15 molecules of immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, 
Fab, Fab', F(ab')2 or other antigen-binding subsequences of antibodies) which contain 
minimal sequence derived from non-human immunoglobulin. Humanized antibodies include 
human immunoglobulins (recipient antibody) in which residues from a complementary 
detennining region (CDR) of the recipient are replaced by residues from a CDR of a non- 
20 human species (donor antibody) such as mouse, rat or rabbit having the desired specificity, 
affinity and capacity. In some instances, Fv framework residues of the human 
immunoglobulin are replaced by corresponding non-human residues. Humanized antibodies 
may also comprise residues which are found neither in the recipient antibody nor in the 
imported CDR or framework sequences. In general, a humanized antibody will comprise 
25 substantially all of at least one, and typically two, variable domains, in which all or 

substantially all of the CDR regions correspond to those of a non-human immunoglobulin 
and all or substantially all of the framework (FR) regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise 
at least a portion of an immunoglobulin constant region (Fc), typically that of a human 
30 immunoglobulin (Jones et aL, Nature 321:522-525 (1986); Riechmann et a/., Nature 

332:323-329 (1988); andPresta, Curr. Op. Struct. Biol 2:593-596 (1992)). Humanization 
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can be essentially performed following the method of Winter and co-workers (Jones et aL, 
Nature 321:522-525 (1986); Riechmann et aL, Nature 332:323-327 (1988); Verhoeyen et aL, 
Science 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. Accordingly, such humanized antibodies are 
5 chimeric antibodies (U.S. Patent No. 4,816,567), wherein substantially less than an intact 
human variable domain has been substituted by the corresponding sequence from a non- 
human species. 

Human antibodies can also be produced using various techniques known in the 
art, including phage display libraries (Hoogenboom & Winter, /. Mol Biol. 227:381 (1991); 

10 Marks et aL, J. Mol Biol 222:581 (1991)). The techniques of Cole et aL and Boerner et aL 
are also available for the preparation of human monoclonal antibodies (Cole et al., 
Monoclonal Antibodies and Cancer Therapy, p. 77 (1985) and Boerner et aL, /. Immunol. 
147(l):86-95 (1991)). Similarly, human antibodies can be made by introducing of human 
immunoglobulin loci into transgenic animals, e.g., mice in which the endogenous 

15 immunoglobulin genes have been partially or completely inactivated. Upon challenge, 

human antibody production is observed, which closely resembles that seen in humans in all 
respects, including gene rearrangement, assembly, and antibody repertoire. This approach is 
described, e.g., in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 
5,661,016, and in the following scientific publications: Marks et aL, Bio/Technology 10:779- 

20 783 (1992); Lonberg et aL, Nature 368:856-859 (1994); Morrison, Nature 368:812-13 
(1994); Rshwild et aL, Nature Biotechnology 14:845-51 (1996); Neuberger, Nature 
Biotechnology 14:826 (1996); Lonberg & Huszar, Intern. Rev. Immunol 13:65-93 (1995). 

By immunotherapy is meant treatment of prostate cancer with an antibody 
raised against prostate cancer proteins. As used herein,immunotherapy can be passive or 

25 active. Passive immunotherapy as defined herein is the passive transfer of antibody to a 

recipient (patient). Active immunization is the induction of antibody and/or T-cell responses 
in a recipient (patient). Induction of an immune response is the result of providing the 
recipient with an antigen to which antibodies are raised As appreciated by one of ordinary 
skill in the art, the antigen may be provided by injecting a polypeptide against which 

30 antibodies are desired to be raised into a recipient, or contacting the recipient with a nucleic 
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acid capable of expressing the antigen and under conditions for expression of the antigen, 
leading to an immune response. 

In a preferred embodiment the prostate cancer proteins against which 
antibodies are raised are secreted proteins as described above. Without being bound by 
5 theory, antibodies used for treatment, bind and prevent the secreted protein from binding to 
its receptor, thereby inactivating the secreted prostate cancer protein. 

Li another preferred embodiment, the prostate cancer protein to which 
antibodies are raised is a transmembrane protein. Without being bound by theory, antibodies 
used for treatment, bind the extracellular domain of the prostate cancer protein and prevent it 

10 from binding to other proteins, such as circulating ligands or cell-associated molecules. The 
antibody may cause down-regulation of the transmembrane prostate cancer protein. As will 
be appreciated by one of ordinary skill in the art, the antibody may be a competitive, non- 
competitive or uncompetitive inhibitor of protein binding to the extracellular domain of the 
prostate cancer protein. The antibody is also an antagonist of the prostate cancer protein. 

15 Further, the antibody prevents activation of the transmembrane prostate cancer protein. In 
one aspect, when the antibody prevents the binding of other molecules to the prostate cancer 
protein, the antibody prevents growth of the cell. The antibody may also be used to target or 
sensitize the cell to cytotoxic agents, including, but not limited to TNF-ct, TNF-P, IL-1, INF-y 
and IL-2, or chemotherapeutic agents including 5FU, vinblastine, actinomycin D, cisplatin, 

20 methotrexate, and the like. In some instances the antibody belongs to a sub-type that 
activates serum complement when complexed with the transmembrane protein thereby 
mediating cytotoxicity or antigen-dependent cytotoxicity (ADCQ. Thus, prostate cancer is 
treated by administering to a patient antibodies directed against the transmembrane prostate 
cancer protein. Antibody-labeling may activate a co-toxin, localize a toxin payload, or 

25 otherwise provide means to locally ablate cells. 

In another preferred embodiment, the antibody is conjugated to an effector 
moiety. The effector moiety can be any number of molecules, including labelling moieties 
such as radioactive labels or fluorescent labels, or can be a therapeutic moiety. In one aspect 
the therapeutic moiety is a small molecule that modulates the activity of die prostate cancer 

30 protein. In another aspect the therapeutic moiety modulates the activity of molecules 

associated with or in close proximity to the prostate cancer protein. The therapeutic moiety 
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may inhibit enzymatic activity such as protease or collagenase or protein kinase activity 
associated with prostate cancer. 

In a preferred embodiment, the therapeutic moiety can also be a cytotoxic 
agent In this method, targeting the cytotoxic agent to prostate cancer tissue or cells, results 
5 in a reduction in the number of afflicted cells, thereby reducing symptoms associated with 
prostate cancer. Cytotoxic agents are numerous and varied and include, but are not limited 
to, cytotoxic drugs or toxins or active fragments of such toxins. Suitable toxins and their 
corresponding fragments include diphtheria A chain, exotoxin A chain, ricin A chain, abrin A 
chain, curcin, crotin, phenomycin, enomycin and the like. Cytotoxic agents also include 

10 radiochemicals made by conjugating radioisotopes to antibodies raised against prostate 
cancer proteins, or binding of a radionuclide to a chelating agent that has been covalently 
attached to the antibody. Targeting the therapeutic moiety to transmembrane prostate cancer 
proteins not only serves to increase the local concentration of therapeutic moiety in the 
prostate cancer afflicted area, but also serves to reduce deleterious side effects that may be 

15 associated with the therapeutic moiety. 

In another preferred embodiment, the prostate cancer protein against which the 
antibodies are raised is an intracellular protein. In this case, the antibody may be conjugated 
to a protein which facilitates entry into the cell. In one case, the antibody enters the cell by 
endocytosis. In another embodiment, a nucleic acid encoding the antibody is administered to 

20 the individual or cell. Moreover, wherein the prostate cancer protein can be targeted within a 
cell, i.e., the nucleus, an antibody thereto contains a signal for that target localization, i.e., a 
nuclear localization signal. 

Hie prostate cancer antibodies of the invention specifically bind to prostate 
cancer proteins. By "specifically bind" herein is meant that the antibodies bind to the protein 

25 with a Kd of at least about 0.1 mM, more usually at least about I pM, preferably at least about 
0.1 or better, and most preferably, 0.01 |iM or better. Selectivity of binding is also 
important 

Detection of prostate cancer sequence for diagnostic and therapeutic applications 
30 In one aspect, the RNA expression levels of genes are determined for different 

cellular states in the prostate cancer phenotype. Expression levels of genes in normal tissue 
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(i.e., not undergoing prostate cancer) and in prostate cancer tissue (and in some cases, for 
varying severities of prostate cancer that relate to prognosis, as outlined below) are evaluated 
to provide expression profiles. An expression profile of a particular cell state or point of 
development is essentially a 'fingerprint" of the state. While two states may have any 
5 particular gene similarly expressed, the evaluation of a number of genes simultaneously 

allows the generation of a gene expression profile that is reflective of the state of the cell. By 
comparing expression profiles of cells in different states, information regarding which genes 
aie important (including both up- and down-regulation of genes) in each of these states is 
obtained. Then, diagnosis may be performed or confirmed to determine whether a tissue 

10 sample has the gene expression profile of normal or cancerous tissue. This will provide for 
molecular diagnosis of related conditions. 

'Differential expression," or grammatical equivalents as used herein, refers to 
qualitative or quantitative differences in the temporal and/or cellular gene expression 
patterns within and among cells and tissue. Thus, a differentially expressed gene can 

15 qualitatively have its expression altered, including an activation or inactivation, in, e.g., 
normal versus prostate cancer tissue. Genes may be turned on or turned off in a particular 
state, relative to another state thus permitting comparison of two or more states. A 
qualitatively regulated gene will exhibit an expression pattern within a state or cell type 
which is detectable by standard techniques. Some genes will be expressed in one state or cell 

20 type, but not in both. Alternatively, the difference in expression may be quantitative, e.g., in 
that expression is increased or decreased; i.e., gene expression is either upregulated, resulting 
in an increased amount of transcript, or downregulated, resulting in a decreased amount of 
transcript Hie degree to which expression differs need only be large enough to quantify via 
standard characterization techniques as outlined below, such as by use of Affymetrix 

25 GeneChip™ expression arrays, Lockhart, Nature Biotechnology 14: 1675-1680 (1996), 

hereby expressly incorporated by reference. Other techniques include, but are not limited to, 
quantitative reverse transcriptase PCR, northern analysis and RNase protection. As outlined 
above, preferably the change in expression (i.e., upregulation or downregulation) is at least 
about 50%, more preferably at least about 100%, more preferably at least about 150%, more 

30 preferably at least about 200%, with from 300 to at least 1000% being especially preferred. 
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Evaluation may be at the gene transcript, or the protein level. The amount of 
gene expression may be monitored using nucleic acid probes to the DNA or RNA equivalent 
of the gene transcript, and the quantification of gene expression levels, or, alternatively, the 
final gene product itself (protein) can be monitored, e.g., with antibodies to the prostate 
5 cancer protein and standard immunoassays (ELESAs, etc.) or other techniques, including 
mass spectroscopy assays, 2D gel electrophoresis assays, etc. Proteins corresponding to 
prostate cancer genes, i.e., those identified as being important in a prostate cancer phenotype, 
can be evaluated in a prostate cancer diagnostic test 

In a preferred embodiment, gene expression monitoring is performed 

10 simultaneously on a number of genes. Multiple protein expression monitoring can be 

performed as well. Similarly, these assays may be performed on an individual basis as well. 

In this embodiment, the prostate cancer nucleic acid probes are attached to 
biochips as outlined herein for the detection and quantification of prostate cancer sequences 
in a particular cell. The assays are further described below in the example. PCR techniques 

15 can be used to provide greater sensitivity. 

In a preferred embodiment nucleic acids encoding the prostate cancer protein 
are detected. Although DNA or RNA encoding the prostate cancer protein may be detected, 
of particular interest are methods wherein an mRNA encoding a prostate cancer protein is 
detected Probes to detect mRNA can be a nucleotide/deoxynucleotide probe that is 

20 complementary to and hybridizes with the mRNA and includes, but is not limited to, 

oligonucleotides, cDNA or RNA. Probes also should contain a detectable label, as defined 
herein. In one method the mRNA is detected after immobilizing the nucleic acid to be 
examined on a solid support such as nylon membranes and hybridizing the probe with the 
sample. Following washing to remove the non-specificidly bound probe, the label is 

25 detected. In another method detection of the mRNA is performed in situ. In this method 
permeabilized cells or tissue samples are contacted with a detectably labeled nucleic acid 
probe for sufficient time to allow the probe to hybridize with the target mRNA. Following 
washing to remove the non-specifically bound probe, the label is detected. For example a 
digoxygenin labeled riboprobe (RNA probe) that is complementary to the mRNA encoding a 

30 prostate cancer protein is detected by binding the digoxygenin with an antt-digoxygenin 
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secondary antibody and developed with nitro blue tetrazolium and 5-bn>mo-4-chloro-3- 
indoyl phosphate. 

In a preferred embodiment, various proteins from the three classes of proteins 
as described herein (secreted, transmembrane or intracellular proteins) are used in diagnostic 
5 assays. Hie prostate cancer proteins, antibodies, nucleic acids, modified proteins and cells 
containing prostate cancer sequences are used in diagnostic assays. This can be performed on 
an individual gene or corresponding polypeptide level. In a preferred embodiment, the 
expression profiles are used, preferably in conjunction with high throughput screening 
techniques to allow monitoring for expression profile genes and/or corresponding 
10 polypeptides. 

As described and defined herein, prostate cancer proteins, including 
intracellular, transmembrane or secreted proteins, find use as markers of prostate cancer. 
Detection of these proteins in putative prostate cancer tissue allows for detection or diagnosis 
of prostate cancer. In one embodiment, antibodies are used to detect prostate cancer proteins. 

15 A preferred method separates proteins from a sample by electrophoresis on a gel (typically a 
denaturing and reducing protein gel, but may be another type of gel, including isoelectric 
focusing gels and the like). Following separation of proteins, the prostate cancer protein is 
detected, e.g., by immunoblotting with antibodies raised against the prostate cancer protein. 
Methods of immunoblotting are well known to those of ordinary skill in the art 

20 In another preferred method, antibodies to the prostate cancer protein find use 

in in situ imaging techniques, e.g., in histology (e.g., Methods in Cell Biology: Antibodies in 
Cell Biology, volume 37 (Asai, ed. 1993)). In this method cells are contacted with from one 
to many antibodies to the prostate cancer protein(s). Following washing to remove non- 
specific antibody binding, the presence of the antibody or antibodies is detected. In one 

25 embodiment the antibody is detected by incubating with a secondary antibody that contains a 
detectable label. In another method the primary antibody to the prostate cancer protein(s) 
contains a detectable label, e.g. an enzyme marker that can act on a substrate. In another 
preferred embodiment each one of multiple primary antibodies contains a distinct and 
detectable label. This method finds particular use in simultaneous screening for a plurality of 

30 prostate cancer proteins. As will be appreciated by one of ordinary skill in the art, many 
other histological imaging techniques are also provided by the invention. 
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In a preferred embodiment the label is detected in a fluorometer which has the 
ability to detect and distinguish emissions of different wavelengths. In addition, a 
fluorescence activated cell sorter (FACS) can be used in the method 

In another preferred embodiment, antibodies find use in diagnosing prostate 
5 cancer from blood, serum, plasma, stool, and other samples. Such samples, therefore, are 
useful as samples to be probed or tested for the presence of prostate cancer proteins. 
Antibodies can be used to detect a prostate cancer protein by previously described 
immunoassay techniques including ELBA, immunoblotting (western blotting), 
immunoprecipitation, BIACORE technology and the like. Conversely, the presence of 
10 antibodies may indicate an immune response against an endogenous prostate cancer protein. 

In a preferred embodiment, in situ hybridization of labeled prostate cancer 
nucleic acid probes to tissue arrays is done. For example, arrays of tissue samples, including 
prostate cancer tissue and/or normal tissue, are made. In situ hybridization (see, e.g., 
Ausubel, supra) is then performed. When comparing the fingerprints between an individual 
15 and a standard, the skilled artisan can make a diagnosis, a prognosis, or a prediction based on 
the findings. It is further understood that the genes which indicate the diagnosis may differ 
from those which indicate the prognosis and molecular profiling of the condition of the cells 
may lead to distinctions between responsive or refractory conditions or may be predictive of 
outcomes. 

20 In a preferred embodiment, the prostate cancer proteins, antibodies, nucleic 

acids, modified proteins and cells containing prostate cancer sequences are used in prognosis 
assays. As above, gene expression profiles can be generated that correlate to prostate cancer, 
in terms of long term prognosis. Again, this may be done on either a protein or gene level, 
with the use of genes being preferred As above, prostate cancer probes may be attached to 

25 biochips for the detection and quantification of prostate cancer sequences in a tissue or 

patient Hie assays proceed as outlined above for diagnosis. PCR method may provide more 
sensitive and accurate quantification. 

Assays for therapeutic compounds 
30 In a preferred embodiment members of the proteins, nucleic acids, and 

antibodies as described herein are used in drug screening assays. The prostate cancer 
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proteins, antibodies, nucleic acids, modified proteins and cells containing prostate cancer 
sequences are used in drug screening assays or by evaluating the effect of drug candidates on 
a "gene expression profile" or expression profile of polypeptides. In a preferred embodiment, 
the expression profiles are used, preferably in conjunction with high throughput screening 
5 techniques to allow monitoring for expression profile genes after treatment with a candidate 
agent (e.g., Zlokarnik, et aL 9 Science 279:84-8 (1998); Heid, Genome Res 6:986-94, 1996). 

In a preferred embodiment, the prostate cancer proteins, antibodies, nucleic 
acids, modified proteins and cells containing the native or modified prostate cancer proteins 
are used in screening assays. That is, the present invention provides novel methods for 

10 screening for compositions which modulate the prostate cancer phenotype or an identified 
physiological function of a prostate cancer protein. As above, this can be done on an 
individual gene level or by evaluating the effect of drug candidates on a "gene expression 
profile". In a preferred embodiment, the expression profiles are used, preferably in 
conjunction with high throughput screening techniques to allow monitoring for expression 

15 profile genes after treatment with a candidate agent, see Zlokarnik, supra. 

Having identified the differentially expressed genes herein, a variety of assays 
may be executed. In a preferred embodiment, assays may be run on an individual gene or 
protein level. That is, having identified a particular gene as up regulated in prostate cancer, 
test compounds can be screened for the ability to modulate gene expression or for binding to 

20 the prostate cancer protein. 'Modulation" thus includes both an increase and a decrease in 
gene expression. The preferred amount of modulation will depend on the original change of 
the gene expression in normal versus tissue undergoing prostate cancer, with changes of at 
least 10%, preferably 50%, more preferably 100-300%, and in some embodiments 300- 
1000% or greater. Thus, if a gene exhibits a 4-fold increase in prostate cancer tissue 

25 compared to normal tissue, a decrease of about four-fold is often desired; similarly, a 10-fold 
decrease in prostate cancer tissue compared to normal tissue often provides a target value of a 
10-fold increase in expression to be induced by the test compound. 

The amount of gene expression may be monitored using nucleic acid probes 
and the quantification of gene expression levels, or, alternatively, the gene product itself can 

30 be monitored, e.g., through the use of antibodies to the prostate cancer protein and standard 
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immunoassays. Proteomics and separation techniques may also allow quantification of 
expression. . 

In a preferred embodiment, gene expression or protein monitoring of a number 
of entities, i.e., an expression profile, is monitored simultaneously. Such profiles will 
5 typically involve a plurality of those entities described herein.. 

In this embodiment, the prostate cancer nucleic acid probes are attached to 
biochips as outlined herein for the detection and quantification of prostate cancer sequences 
in a particular cell. Alternatively, PCR may be used. Thus, a series, e.g., of microtiter plate, 
may be used with dispensed primers in desired wells. A PCR reaction can then be performed 
10 and analyzed for each well. 

Expression monitoring can be performed to identify compounds that modify 
the expression of one or more prostate cancer-associated sequences, e.g., a polynucleotide 
sequence set out in Tables 1-16. Generally, in a preferred embodiment, a test modulator is 
added to the cells prior to analysis. Moreover, screens are also provided to identify agents 
15 that modulate prostate cancer, modulate prostate cancer proteins, bind to a prostate cancer 
protein, or interfere with the binding of a prostate cancer protein and an antibody or other 
binding partner. 

Hie term "test compound" or "drug candidate" or "modulator"' or grammatical 
equivalents as used herein describes any molecule, e.g., protein, oligopeptide, small organic 

20 molecule, polysaccharide, polynucleotide, etc., to be tested for the capacity to directly or 

indirectly alter the prostate cancer phenotype or the expression of a prostate cancer sequence, 
e.g., a nucleic acid or protein sequence. In preferred embodiments, modulators alter 
expression profiles, or expression profile nucleic acids or proteins provided herein. In one 
embodiment, the modulator suppresses a prostate cancer phenotype, e.g. to a normal tissue 

25 fingerprint In another embodiment, a modulator induced a prostate cancer phenotype. 

Generally, a plurality of assay mixtures are run in parallel with different agent concentrations 
to obtain a differential response to die various concentrations. Typically, one of these 
concentrations serves as a negative control, i.e., at zero concentration or below the level of 
detection. 

30 Drug candidates encompass numerous chemical classes, though typically they 

are organic molecules, preferably small organic compounds having a molecular weight of 
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more than 100 and less than about 2,500 daltons. Preferred small molecules are less than 
2000, or less than 1500 or less than 1000 or less than 500 D. Candidate agents comprise 
functional groups necessary for structural interaction with proteins, particularly hydrogen 
bonding, and typically include at least an amine, carbonyl, hydroxyl or carboxyl group, 
5 preferably at least two of the functional chemical groups. The candidate agents often 
comprise cyclical carbon or heterocyclic structures and/or aromatic or polyaromatic 
structures substituted with one or more of the above functional groups. Candidate agents are 
also found among biomolecules including peptides, saccharides, fatty acids, steroids, purines, 
pyrimidines, derivatives, structural analogs or combinations thereof. Particularly preferred 
10 are peptides. 

In one aspect, a modulator will neutralize the effect of a prostate cancer 
protein. By ''neutralize" is meant that activity of a protein is inhibited or blocked and the 
consequent effect on the cell. 

In certain embodiments, combinatorial libraries of potential modulators will be 
15 screened for an ability to bind to a prostate cancer polypeptide or to modulate activity. 

Conventionally, new chemical entities with useful properties are generated by identifying a 
chemical compound (called a "lead compound") with some desirable property or activity, 
e.g., inhibiting activity, creating variants of the lead compound, and evaluating the property 
and activity of those variant compounds. Often, high throughput screening (HTS) methods 
20 are employed for such an analysis. 

In one preferred embodiment, high throughput screening methods involve 
providing a library containing a large number of potential therapeutic compounds (candidate 
compounds). Such "combinatorial chemical libraries" are then screened in one or more 
assays to identify those library members (particular chemical species or subclasses) that 
25 display a desired characteristic activity. Hie compounds thus identified can serve as 

conventional "lead compounds" or can themselves be used as potential or actual therapeutics. 

A combinatorial chemical library is a collection of diverse chemical 
compounds generated by either chemical synthesis or biological synthesis by combining a 
number of chemical "building blocks" such as reagents. Fbr example, a linear combinatorial 
30 chemical library, such as a polypeptide (e.g„ mutein) library, is formed by combining a set of 
chemical building blocks called amino acids in every possible way for a given compound 
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length (i.e., the number of amino acids in a polypeptide compound). Millions of chemical 
compounds can be synthesized through such combinatorial mixing of chemical building 
blocks (Gallop et dL, J. Med Chem. 37(9): 1233-1251 (1994)). 

Preparation and screening of combinatorial chemical libraries is well known to 
5 those of skill in the art Such combinatorial chemical libraries include, but are not limited to, 
peptide libraries {see, e.g., U.S. Patent No. 5,010,175, Furka, Pept. Prot. Res. 37:487-493 
(1991), Houghton et aL, Nature, 354:84-88 (1991)), peptoids (PCT Publication No WO 
91/19735), encoded peptides (PCT Publication WO 93/20242), random bio-oligomers (PCT 
Publication WO 92/00091), benzodiazepines (U.S. Pat No. 5,288,514), diversomers such as 

10 hydantoins, benzodiazepines and dipeptides (Hobbs et aL, Proc. Nat. Acad ScL USA 
90:6909-6913 (1993)), vinylogous polypeptides (Hagihara et aL, J. Amer. Chem. Soc. 
114:6568 (1992)), nonpeptidal peptidomimetics with a Beta-D-Glucose scaffolding 
(Hirschmann etal, /. Amer. Chem. Soc. 114:9217-9218 (1992)), analogous organic syntheses 
of small compound libraries (Chen et al., /. Amer. Chem. Soc. 116:2661 (1994)), 

15 oligocaibamates (Cho, et aL, Science 261: 1303 (1993)), and/or peptidyl phosphonates 

(Campbell et al, J. Org. Chem. 59:658 (1994)). See, generally, Gordon et aL, J. Med. Chem. 
37:1385 (1994), nucleic acid libraries {see, e.g., Strategene, Corp.), peptide nucleic acid 
libraries {see, e.g., U.S. Patent 5,539,083), antibody libraries {see, e.g., Vaughn et al, Nature 
Biotechnology 14(3):309-314 (1996), and PCIYUS96/10287), carbohydrate libraries {see, 

20 e.g., Iiang etaL, Science 274:1520-1522 (1996), andU.S. Patent No. 5,593,853), and small 
organic molecule libraries {see, e.g., benzodiazepines, Baum, C&EN, Jan 18, page 33 (1993); 
isoprenoids, U.S. Patent No. 5,569,588; thiazolidinones and metathiazanones, U.S. Patent No. 
5,549,974; pyrrolidines, U.S. Patent Nos. 5,525,735 and 5,519,134; morpholino compounds, 
U.S. Patent No. 5,506337; benzodiazepines, U.S. Patent No. 5,288,514; and the like). 

25 Devices for the preparation of combinatorial libraries are commercially 

available {see, e.g., 357 MPS, 390 MPS, Advanced Chem Tech, Louisville KY, Symphony, 
Rainin, Woburn, MA, 433A Applied Biosystems, Foster City, CA, 9050 Plus, Millipore, 
Bedford, MA). 

A number of well known robotic systems have also been developed for 
30 solution phase chemistries. These systems include automated workstations like the 

automated synthesis apparatus developed by Takeda Chemical Industries, LTD. (Osaka, 

65 



WO 02/30268 



PCT/US01/32045 



Japan) and many robotic systems utilizing robotic arms (Zymate II, Zymaik Corporation, 
Hopkinton, Mass.; Orca, Hewlett-Packard, Palo Alto, Calif.), which mimic the manual 
synthetic operations performed by a chemist Any of the above devices are suitable for use 
with the present invention. The nature and implementation of modifications to these devices 
5 (if any) so that they can operate as discussed herein will be apparent to persons skilled in the 
relevant art In addition, numerous combinatorial libraries are themselves commercially 
available (see, e.g., ComGenex, Princeton, N J., Asinex, Moscow, Ru, Tripos, Inc., St Louis, 
MO, ChemStar, Ltd, Moscow, RU, 3D Pharmaceuticals, Bxton, PA, Martek Biosciences, 
Columbia, MD, etc.). 

10 The assays to identify modulators are amenable to high throughput screening. 

Preferred assays thus detect enhancement or inhibition of prostate cancer gene transcription, 
inhibition or enhancement of polypeptide expression, and inhibition or enhancement of 
polypeptide activity. 

High throughput assays for the presence, absence, quantification, or other 

15 properties of particular nucleic acids or protein products are well known to those of skill in 
the art Similarly, binding assays and reporter gene assays are similarly well known. Thus, 
e.g., U.S. Patent No. 5,559,410 discloses high throughput screening methods for proteins, 
U.S. Patent No. 5,585,639 discloses high throughput screening methods for nucleic acid 
binding (Le M in arrays), while U.S. Patent Nos. 5,576,220 and 5,541,061 disclose higji 

20 throughput methods of screening for ligand/antibody binding. 

In addition, high throughput screening systems are commercially available 
(see, e.g., Zymark Corp., Hopkinton, MA; Air Technical Industries, Mentor, OH; Beckman 
Instruments, Inc. Fullerton, CA; Precision Systems, Inc., Natick, MA, etc). These systems 
typically automate entire procedures, including all sample and reagent pipetting, liquid 

25 dispensing, timed incubations, and final readings of the microplate in detectors) appropriate 
for the assay. These configurable systems provide high throughput and rapid start up as well 
as a high degree of flexibility and customization. Hie manufacturers of such systems provide 
detailed protocols for various high throughput systems. Thus, e.g., Zymark Corp. provides 
technical bulletins describing screening systems for detecting the modulation of gene 

30 transcription, ligand binding, and the like. 
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In one embodiment, modulators are proteins, often naturally occurring 
proteins or fragments of naturally occurring proteins. Thus, e.g., cellular extracts containing 
proteins, or random or directed digests of proteinaceous cellular extracts, may be used In 
this way libraries of proteins may be made for screening in the methods of the invention. 
5 Particularly preferred in this embodiment arc libraries of bacterial, fungal, viral, and 
mammalian proteins, with the latter being preferred, and human proteins being especially 
preferred Particularly useful test compound will be directed to the class of proteins to which 
the target belongs, e.g., substrates for enzymes or ligands and receptors. 

In a preferred embodiment, modulators are peptides of from about 5 to about 

10 30 amino acids, with from about 5 to about 20 amino acids being preferred, and from about 7 
to about 15 being particularly preferred The peptides may be digests of naturally occurring 
proteins as is outlined above, random peptides, or "biased" random peptides. By 
"randomized" or grammatical equivalents herein is meant that each nucleic acid and peptide 
consists of essentially random nucleotides and amino acids, respectively. Since generally 

15 these random peptides (or nucleic acids, discussed below) are chemically synthesized, they 
may incorporate any nucleotide or amino acid at any position. The synthetic process can be 
designed to generate randomized proteins or nucleic acids, to allow the formation of all or 
most of the possible combinations over the length of the sequence, thus forming a library of 
randomized candidate bioactive proteinaceous agents. 

20 In one embodiment, the library is fully randomized, with no sequence 

preferences or constants at any position. In a preferred embodiment, the library is biased 
That is, some positions within the sequence are either held constant, or are selected from a 
limited number of possibilities. For example, in a preferred embodiment, the nucleotides or 
amino acid residues are randomized within a defined class, e.g., of hydrophobic amino acids, 

25 hydrophilic residues, sterically biased (either small or large) residues, towards the creation of 
nucleic acid binding domains, the creation of cysteines, for cross-linking, prolines for SH-3 
domains, serines, threonines, tyrosines or histidines for phosphorylation sites, etc., or to 
purines, etc. 

Modulators of prostate cancer can also be nucleic acids, as defined below. As 
30 described above generally for proteins, nucleic acid modulating agents may be naturally 
occurring nucleic acids, random nucleic acids, or "biased" random nucleic acids. For 
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example, digests of procaryotic or eucaryotic genomes may be used as is outlined above for 
proteins. 

In certain embodiments, the activity of a prostate cancer-associated protein is 
down-regulated, or entirely inhibited, by the use of antisense polynucleotide, Le., a nucleic 
5 acid complementary to, and which can preferably hybridize specifically to, a coding mRNA 
nucleic acid sequence, e.g., a prostate cancer protein mRNA, or a subsequence thereof. 
Binding of the antisense polynucleotide to the mRNA reduces the translation and/or stability 
of the mRNA. 

In the context of this invention, antisense polynucleotides can comprise 

10 naturally-occurring nucleotides, or synthetic species formed from naturally-occurring 
submits or their close homologs. Antisense polynucleotides may also have altered sugar 
moieties or inter-sugar linkages. Exemplary among these arc the phosphorothioate and other 
sulfur containing species which are known for use in the art Analogs are comprehended by 
this invention so long as they function effectively to hybridize with the prostate cancer 

15 protein mRNA. See, e.g., Isis Pharmaceuticals, Carlsbad, CA; Sequitor, Inc., Natick, MA. 

Such antisense polynucleotides can readily be synthesized using recombinant 
means, or can be synthesized in vitro. Equipment for such synthesis is sold by several 
vendors, including Applied Biosystems. Hie preparation of other oligonucleotides such as 
phosphorothioates and alkylated derivatives is also well known to those of skill in the art 

20 Antisense molecules as used herein include antisense or sense 

oligonucleotides. Sense oligonucleotides can, e.g., be employed to block transcription by 
binding to the anti-sense strand. Hie antisense and sense oligonucleotide comprise a single- 
stranded nucleic acid sequence (either RNA or DNA) capable of binding to taiget mRNA 
(sense) or DNA (antisense) sequences for prostate cancer molecules. Antisense or sense 

25 oligonucleotides, according to the present invention, comprise a fragment generally at least 
about 14 nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an 
antisense or a sense oligonucleotide, based upon a cDNA sequence encoding a given protein 
is described in, e.g., Stein & Cohen {Cancer Res. 48:2659 (1988 and van der Krol et cH. 
(BioTechniques 6:958 (1988)). 

30 In addition to antisense polynucleotides, ribozymes can be used to target and 

inhibit transcription of prostate cancer-associated nucleotide sequences. A ribozyme is an 

68 



WO 02/30268 



PCT/US01/32045 



RNA molecule that catalytically cleaves other RNA molecules. Different kinds of ribozymes 
have been described, including group I ribozymes, hammerhead ribozymes, hairpin 
ribozymes, RNase P, and axhead ribozymes (see, e.g„ Castanotto et al 9 Adv. in 
Pharmacology 25: 289-317 (1994) for a general review of the properties of different 
5 ribozymes). 

The general features of hairpin ribozymes are described, e.g., in Hampel et al. 9 
NucL Acids Res. 18:299-304 (1990); European Patent Publication No. 0 360 257; U.S. Patent 
No. 5,254,678. Methods of preparing are well known to those of skill in the art (see 9 e.g. 9 
WO 94/26877; Ojwang et al 9 Proc. Natl Acad. Sci. USA 90:6340-6344 (1993); Yamada et 

10 oZ., Human Gene Therapy 1:39-45 (1994); Leavitt et at, Proc. Natl Acad. Scu USA 92:699- 
703 (1995); Leavitt et oi, Human Gene Therapy 5:1151-120 (1994); and Yamada et al 9 
Virology 205: 121-126 (1994)). 

Polynucleotide modulators of prostate cancer may be introduced into a cell 
containing the target nucleotide sequence by formation of a conjugate with a ligand binding 

15 molecule, as described in WO 91/04753. Suitable ligand binding molecules include, but are 
not limited to, cell surface receptors, growth factors, other cytokines, or other ligands that 
bind to cell surface receptors. Preferably, conjugation of the ligand binding molecule does 
not substantially interfere with the ability of the ligand binding molecule to bind to its 
corresponding molecule or receptor, or block entry of the sense or antisense oligonucleotide 

20 or its conjugated version into the cell. Alternatively, a polynucleotide modulator of prostate 
cancer may be introduced into a cell containing the target nucleic acid sequence, e.g., by 
formation of an polynucleotide-lipid complex, as described in WO 90/10448. It is 
understood that the use of antisense molecules or knock out and knock in models may also be 
used in screening assays as discussed above, in addition* to methods of treatment 

25 As noted above, gene expression monitoring is conveniently used to test 

candidate modultors (e.g., protein, nucleic acid or small molecule). After the candidate agent 
has been added and the cells allowed to incubate for some period of time, the sample 
containing a target sequence to be analyzed is added to the biochip. If requited, the target 
sequence is prepared using known techniques. For example, the sample may be treated to 

30 lyse the cells, using known lysis buffers, electroporation, etc., with purification and/or 

amplification such as PCR performed as appropriate. For example, an in vitro transcription 
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with labels covalently attached to the nucleotides is performed. Generally, the nucleic acids 
are labeled with biotin-FTTC or PE, or with cy3 or cy5. 

In a preferred embodiment, die target sequence is labeled with, e.g., a 
fluorescent, a chemiluminescent, a chemical, or a radioactive signal, to provide a means of 
5 detecting the target sequence's specific binding to a probe. The label also can be an enzyme, 
such as, alkaline phosphatase or horseradish peroxidase, which when provided with an 
appropriate substrate produces a product that can be detected. Alternatively, the label can be 
a labeled compound or small molecule, such as an enzyme inhibitor, that binds but is not 
catalyzed or altered by the enzyme. The label also can be a moiety or compound, such as, an 

10 epitope tag or biotin which specifically binds to streptavidin. For the example of biotin, the 
streptavidin is labeled as described above, thereby, providing a detectable signal for the 
bound target sequence. Unbound labeled streptavidin is typically removed prior to analysis. 

As will be appreciated by those in the art, these assays can be direct 
hybridization assays or can comprise "sandwich assays", which include the use of multiple 

15 probes, as is generally outlined in U.S. Patent Nos. 5,681,702, 5,597,909, 5,545,730, 

5,594,117, 5,591,584, 5,571,670, 5,580,731, 5,571,670, 5,591,584, 5,624,802, 5,635352, 
5,594,118, 5,359,100, 5,124,246 and 5,681,697, all of which are hereby incorporated by 
reference. In this embodiment, in general, the target nucleic acid is prepared as outlined 
above, and then added to the biochip comprising a plurality of nucleic acid probes, under 

20 conditions that allow the formation of a hybridization complex. 

A variety of hybridization conditions may be used in the present invention, 
including high, moderate and low stringency conditions as outlined above. The assays are 
generally run under stringency conditions which allows formation of the label probe 
hybridization complex only in the presence of target Stringency can be controlled by 

25 altering a step parameter that is a thermodynamic variable, including, but not limited to, 
temperature, fonnamide concentration, salt concentration, chaotropic salt concentration pH, 
organic solvent concentration, etc. 

These parameters may also be used to control non-specific binding, as is 
generally outlined in U.S. Patent No. 5,681,697. Thus it may be desirable to perform certain 

30 steps at higher stringency conditions to reduce non-specific binding. 
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The reactions outlined herein may be accomplished in a variety of ways. 
Components of the reaction may be added simultaneously, or sequentially, in different orders, 
with preferred embodiments outlined below. In addition, the reaction may include a variety 
of other reagents. These include salts, buffers, neutral proteins, e.g. albumin, detergents, etc. 
5 which may be used to facilitate optimal hybridization and detection, and/or reduce non- 
specific or background interactions. Reagents that otherwise improve the efficiency of the 
assay, such as protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may also be 
used as appropriate, depending on the sample preparation methods and purity of the target 

Hie assay data are analyzed to determine the expression levels, and changes in 

10 expression levels as between states, of individual genes, forming a gene expression profile. 

Screens are performed to identify modulators of the prostate cancer 
phenotype. In one embodiment, screening is performed to identify modulators that can 
induce or suppress a particular expression profile, thus preferably generating the associated 
phenotype. In another embodiment, e.g., for diagnostic applications, having identified 

15 differentially expressed genes important in a particular state, screens can be performed to 
identify modulators that alter expression of individual genes. In an another embodiment, 
screening is performed to identify modulators that alter a biological function of the 
expression product of a differentially expressed gene. Again, having identified the 
importance of a gene in a particular state, screens are performed to identify agents that bind 

20 and/or modulate the biological activity of the gene product 

In addition screens can be done for genes that are induced in response to a 
candidate agent After identifying a modulator based upon its ability to suppress a prostate 
cancer expression pattern leading to a normal expression pattern, or to modulate a single 
prostate cancer gene expression profile so as to mimic die expression of the gene from 

25 normal tissue, a screen as described above can be performed to identify genes that are 
specifically modulated in response to the agent Comparing expression profiles between 
normal tissue and agent treated prostate cancer tis&ue reveals genes that are not expressed in 
normal tissue or prostate cancer tissue, but are expressed in agent treated tissue. These agent- 
specific sequences can be identified and used by methods described herein for prostate cancer 

30 genes or proteins. In particular these sequences and the proteins they encode find use in 
marking or identifying agent treated cells. In addition, antibodies can be raised against the 
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agent induced proteins and used to target novel therapeutics to the treated prostate cancer 
tissue sample. 

Thus, in one embodiment, a test compound is administered to a population of 
prostate cancer cells, that have an associated prostate cancer expression profile. By 
5 "administration" or "contacting" herein is meant that the candidate agent is added to the cells 
in such a manner as to allow the agent to act upon the cell, whether by uptake and 
intracellular action, or by action at the cell surface. In some embodiments, nucleic acid 
encoding a proteinaceous candidate agent (i.e., a peptide) may be put into a viral construct 
such as an adenoviral or retroviral construct, and added to the cell, such that expression of 
10, the peptide agent is accomplished, e.g., PCT US97/01019. Regulatable gene therapy systems 
can also be used. 

Once the test compound has been administered to the cells, the cells can be 
washed if desired and are allowed to incubate under preferably physiological conditions for 
some period of time. The cells are then harvested and a new gene expression profile is 

15 generated, as outlined herein. 

Thus, e.g., prostate cancer tissue may be screened for agents that modulate, 
e.g., induce or suppress the prostate cancer phenotype. A change in at least one gene, 
preferably many, of the expression profile indicates that the agent has an effect on prostate 
cancer activity. By defining such a signature for the prostate cancer phenotype, screens for 

20 new drugs that alter the phenotype can be devised. With this approach, the drug target need 
not be known and need not be represented in the original expression screening platform, nor 
does the level of transcript for the target protein need to change. 

In a preferred embodiment, as outlined above, screens may be done on 
individual genes and gene products (proteins). That is, having identified a particular 

25 * differentially expressed gene as important in a particular state, screening of modulators of 
either the expression of the gene or the gene product itself can be done. The gene products of 
differentially expressed genes are sometimes referred to herein as "prostate cancer proteins" 
or a "prostate cancer modulatory protein". The prostate cancer modulatory protein may be a 
fragment, or alternatively, be the full length protein to the fragment encoded by the nucleic 

30 acids of Tables 1-16. Preferably, the prostate cancer modulatory protein is a fragment In a 
preferred embodiment, the prostate cancer amino acid sequence which is used to determine 
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sequence identity or similarity is encoded by a nucleic acid of Tables 1-16. In another 
embodiment, the sequences are naturally occurring allelic variants of a protein encoded by a 
nucleic acid of Tables 1-16. In another embodiment, the sequences are sequence variants as 
further described herein. 
5 Preferably, the prostate cancer modulatory protein is a fragment of 

approximately 14 to 24 amino acids long. More preferably the fragment is a soluble 
fragment Preferably, the fragment includes a non-transmembrane region. In a preferred 
embodiment, the fragment has an N-terminal Cys to aid in solubility. In one embodiment, the 
C-terminus of the fragment is kept as a free acid and the N-terminus is a free amine to aid in 

10 coupling, i.e., to cysteine. 

In one embodiment the prostate cancer proteins are conjugated to an 
immunogenic agent as discussed herein. In one embodiment the prostate cancer protein is 
conjugated to BS A. 

Measurements of prostate cancer polypeptide activity, or of prostate cancer or 

15 the prostate cancer phenotype can be performed using a variety of assays. For example, the 
effects of the test compounds upon the function of the prostate cancer polypeptides can be 
measured by examining parameters described above. A suitable physiological change that 
affects activity can be used to assess the influence of a test compound on the polypeptides of 
this invention. When the functional consequences are determined using intact cells or 

20 animals, one can also measure a variety of effects such as, in the case of prostate cancer 
associated with tumors, tumor growth, tumor metastasis, neovascularization, hormone 
release, transcriptional changes to both known and uncharacterized genetic markers (e.g., 
northern blots), changes in cell metabolism such as cell growth or pH changes, and changes 
in intracellular second messengers such as cGMP. In the assays of the invention, mammalian 

25 prostate cancer polypeptide is typically used, e.g., mouse, preferably human. 

Assays to identify compounds with modulating activity can be performed in 
vitro. For example, a prostate cancer polypeptide is first contacted with a potential modulator 
and incubated for a suitable amount of time, e.g., from 0.5 to 48 hours. In one embodiment, 
the prostate cancer polypeptide levels are determined in vitro by measuring the level of 

30 protein or mRNA. The level of protein is measured using immunoassays such as western 
blotting, ELISA and the like with an antibody that selectively binds to the prostate cancer 
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polypeptide or a fragment thereof. For measurement of mRNA, amplification, e.g., using 
PCR, LCR, or hybridization assays, e.g., northern hybridization, RNAse protection, dot 
blotting, are preferred. Hie level of protein or mRNA is detected using directly or indirectly 
labeled detection agents, e.g., fluorescently or radioactively labeled nucleic acids, 
5 radioactively or enzymatically labeled antibodies, and the like, as described herein. 

Alternatively, a reporter gene system can be devised using the prostate cancer 
protein promoter operably linked to a reporter gene such as lucif erase, green fluorescent 
protein, CAT, or p-gal. The reporter construct is typically transfected into a cell. After 
treatment with a potential modulator, the amount of reporter gene transcription, translation, or 
10 activity is measured according to standard techniques known to those of skill in the art 
In a preferred embodiment, as outlined above, screens may be done on 
individual genes and gene products (proteins). That is, having identified a particular 
differentially expressed gene as important in a particular state, screening of modulators of the 
expression of the gene or the gene product itself can be done. The gene products of 
15 differentially expressed genes are sometimes referred to herein as "prostate cancer proteins." 
Hie prostate cancer protein may be a fragment, or alternatively, be the full length protein to a 
fragment shown herein. 

In one embodiment, screening for modulators of expression of specific genes 
is performed. Typically, the expression of only one or a few genes are evaluated. In another 
20 embodiment, screens are designed to first find compounds that bind to differentially 
expressed proteins. These compounds are then evaluated for the ability to modulate 
differentially expressed activity. Moreover, once initial candidate compounds are identified, 
variants can be further screened to better evaluate structure activity relationships. 

In a preferred embodiment, binding assays are done. In general, purified or 
25 isolated gene product is used; that is, the gene products of one or more differentially 

expressed nucleic acids are made. For example, antibodies are generated to the protein gene 
products, and standard immunoassays are run to determine the amount of protein present. 
Alternatively, cells comprising the prostate cancer proteins can be used in the assays. 

Thus, in a preferred embodiment, the methods comprise combining a prostate 
30 cancer protein and a candidate compound, and determining the binding of the compound to 
the prostate cancer protein. Preferred embodiments utilize the human prostate cancer protein, 
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although other mammalian proteins may also be used, e.g. for the development of animal 
models of human disease. In some embodiments, as outlined herein, variant or derivative 
prostate cancer proteins may be used 

Generally, in a preferred embodiment of the methods herein, the prostate 

5 cancer protein or the candidate agent is non-diffiisably bound to an insoluble support having 
isolated sample receiving areas (e.g. a microtiter plate, an array, etc.). The insoluble 
supports may be made of any composition to which the compositions can be bound, is readily 
separated from soluble material, and is otherwise compatible with the overall method of 
screening. The surface of such supports may be solid or porous and of any convenient shape. 

10 Examples of suitable insoluble supports include microtiter plates, arrays, membranes and 
beads. These are typically made of glass, plastic (e.g., polystyrene), polysaccharides, nylon 
or nitrocellulose, teflon™, etc. Microtiter plates and arrays are especially convenient because 
a large number of assays can be carried out simultaneously, using small amounts of reagents 
and samples. The particular manner of binding of the composition is not crucial so long as it 

15 is compatible with the reagents and overall methods of the invention, maintains the activity of 
the composition and is nondiffusable. Preferred methods of binding include the use of 
antibodies (which do not sterically block either the ligand binding site or activation sequence 
when the protein is bound to the support), direct binding to "sticky" or ionic supports, 
chemical crosslinking, the synthesis of the protein or agent on the surface, etc. Following 

20 binding of the protein or agent, excess unbound material is removed by washing. Hie sample 
receiving areas may then be blocked through incubation with bovine serum albumin (BS A), 
casein or other innocuous protein or other moiety. 

In a preferred embodiment, the prostate cancer protein is bound to the support, 
and a test compound is added to the assay. Alternatively, the candidate agent is bound to the 

25 support and the prostate cancer protein is added Novel binding agents include specific 
antibodies, non-natural binding agents identified in screens of chemical libraries, peptide 
analogs, etc. Of particular interest are screening assays for agents that have a low toxicity for 
human cells. A wide variety of assays may be used for this purpose, including labeled in 
vitro protein-protein binding assays, electrophoretic mobility shift assays, immunoassays for 

30 protein binding, functional assays (phosphorylation assays, etc.) and the like. 
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The determination of the binding of the test modulating compound to the 
prostate cancer protein may be done in a number of ways. In a preferred embodiment, the 
compound is labeled, and binding determined directly, e.g., by attaching all or a portion of 
the prostate cancer protein to a solid support, adding a labeled candidate agent (e.g., a 
5 fluorescent label), washing off excess reagent, and determining whether the label is present 
on the solid support Various blocking and washing steps may be utilized as appropriate. 

In some embodiments, only one of the components is labeled, e.g., the 
proteins (or protein aceous candidate compounds) can be labeled. Alternatively, more than 
one component can be labeled with different labels, e.g., 125 I for the proteins and a fluorophor 
10 for the compound. Proximity reagents, e.g., quenching or energy transfer reagents are also 
useful. 

In one embodiment, the binding of the test compound is determined by 
competitive binding assay. Hie competitor is a binding moiety known to bind to the target 
molecule (i.e., a prostate cancer protein), such as an antibody, peptide, binding partner, 

15 ligand, etc. Under certain circumstances, there may be competitive binding between the 

compound and the binding moiety, with the binding moiety displacing the compound. In one 
embodiment, the test compound is labeled. Either the compound, or the competitor, or both, 
is added first to the protein for a time sufficient to allow binding, if present Incubations may 
be performed at a temperature which facilitates optimal activity, typically between 4 and 

20 40°C. Incubation periods are typically optimized, e.g., to facilitate rapid high throughput 
screening. Typically between 0.1 and 1 hour will be sufficient Excess reagent is generally 
removed or washed away. The second component is then added, and the presence or absence 
of the labeled component is followed, to indicate binding. 

In a preferred embodiment, the competitor is added first, followed by the test 

25 compound. Displacement of the competitor is an indication that the test compound is binding 
to the prostate cancer protein and thus is capable of binding to, and potentially modulating, 
the activity of the prostate cancer protein. In this embodiment, either component can be 
labeled. Thus, e.g., if the competitor is labeled, the presence of label in the wash solution 
indicates displacement by the agent Alternatively, if the test compound is labeled, the 

30 presence of the label on the support indicates displacement 
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In an alternative embodiment, the test compound is added first, with 
incubation and washing, followed by the competitor. Hie absence of binding by the 
competitor may indicate that the test compound is bound to the prostate cancer protein with a 
higher affinity. Thus, if the test compound is labeled, the presence of the label on the 
5 support, coupled with a lack of competitor binding, may indicate that the test compound is 
capable of binding to the prostate cancer protein. 

In a preferred embodiment, the methods comprise differential screening to 
identity agents that are capable of modulating the activity of the prostate cancer proteins. In 
this embodiment, the methods comprise combining a prostate cancer protein and a competitor 
10 in a first sample. A second sample comprises a test compound, a prostate cancer protein, and 
a competitor. Hie binding of the competitor is determined for both samples, and a change, or 
difference in binding between the two samples indicates the presence of an agent capable of 
binding to the prostate cancer protein and potentially modulating its activity. That is, if the 
binding of the competitor is different in the second sample relative to the first sample, the 
15 agent is capable of binding to the prostate cancer protein. 

Alternatively, differential screening is used to identify drug candidates that 
bind to the native prostate cancer protein, but cannot bind to modified prostate cancer 
proteins. Hie structure of the prostate cancer protein may be modeled, and used in rational 
drug design to synthesize agents that interact with that site. Drug candidates that affect the 
20 activity of a prostate cancer protein are also identified by screening drugs for the ability to 
either enhance or reduce the activity of the protein. 

Positive controls and negative controls may be used in the assays. Preferably 
control and test samples are performed in at least triplicate to obtain statistically significant 
results. Incubation of all samples is for a time sufficient for the binding of the agent to the 
25 protein. Following incubation, samples are washed free of non-specifically bound material 
and the amount of bound, generally labeled agent determined For example, where a 
radiolabel is employed, the samples may be counted in a scintillation counter to determine the 
amount of bound compound. 

A variety of other reagents may be included in the screening assays. These 
30 include reagents like salts, neutral proteins, e.g. albumin, detergents, etc. which may be used 
to facilitate optimal protein-protein binding and/or reduce non-specific or background 
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interactions. Also reagents that otherwise improve the efficiency of the assay, such as 
protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may be used The mixture 
of components may be added in an order that provides for the requisite binding. 

In a preferred embodiment, the invention provides methods for screening for a 
5 compound capable of modulating the activity of a prostate cancer protein. The methods 
comprise adding a test compound, as defined above, to a cell comprising prostate cancer 
proteins. Preferred cell types include almost any cell. The cells contain a recombinant 
nucleic acid that encodes a prostate cancer protein. In a preferred embodiment, a library of 
candidate agents are tested on a plurality of cells. 

10 In one aspect, the assays are evaluated in the presence or absence or previous 

or subsequent exposure of physiological signals, e.g. hormones, antibodies, peptides, 
antigens, cytokines, growth factors, action potentials, pharmacological agents including 
chemotherapeutics, radiation, carcinogenics, or other cells (i.e. cell-cell contacts). In another 
example, the determinations are determined at different stages of the cell cycle process. 

15 In this way, compounds that modulate prostate cancer agents are identified. 

Compounds with pharmacological activity are able to enhance or interfere with the activity of 
the prostate cancer protein. Once identified, similar structures are evaluated to identify 
critical structural feature of the compound. 

In one embodiment, a method of inhibiting prostate cancer cell division is 

20 provided Hie method comprises administration of a prostate cancer inhibitor. In another 
embodiment, a method of inhibiting prostate cancer is provided Hie method comprises 
administration of a prostate cancer inhibitor. In a further embodiment, methods of treating 
cells or individuals with prostate cancer are provided Hie method comprises administration 
of a prostate cancer inhibitor. 

25 In one embodiment, a prostate cancer inhibitor is an antibody as discussed 

above. In another embodiment, the prostate cancer inhibitor is an antisense molecule. 

A variety of cell growth, proliferation, and metastasis assays are known to 
those of skill in the art, as described below. 

Soft agar growth or colony formation in suspension 

30 Normal cells require a solid substrate to attach and grow. When the cells are 

transformed, they lose this phenotype and grow detached from the substrate. For example, 
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transformed cells can grow in stirred suspension culture or suspended in semi-solid media, 
such as semi-solid or soft agar. The transformed cells, when transfected with tumor 
suppressor genes, regenerate normal phenotype and require a solid substrate to attach and 
grow. Soft agar growth or colony formation in suspension assays can be used to identify 
5 modulators of prostate cancer sequences, which when expressed in host cells, inhibit 

abnormal cellular proliferation and transformation. A therapeutic compound would reduce or 
eliminate the host cells* ability to grow in stirred suspension culture or suspended in semi- 
solid media, such as semi-solid or soft 

Techniques for soft agar growth or colony formation in suspension assays are 
10 described in Freshney, Culture of Animal Cells a Manual of Basic Technique (3 rd eA, 1994), 
herein incorporated by reference. See also, the methods section of Garkavtsev et aL (1996), 
supra, herein incorporated by reference. 

Contact inhibition and density limitation of growth 

Normal cells typically grow in a flat and organized pattern in a petri dish until 
15 they touch other cells. When the cells touch one another, they are contact inhibited and stop 

growing. When cells are transformed, however, the cells are not contact inhibited and ? 
continue to grow to high densities in disorganized foci. Thus, the transformed cells grow to a 
higher saturation density than normal cells. This can be detected morphologically by the 
formation of a disoriented monolayer of cells or rounded cells in foci within the regular 
20 pattern of normal surrounding cells. Alternatively, labeling index with ( 3 H>thymidine at 
saturation density can be used to measure (tensity limitation of growth. See Freshney (1994), 
supra. The transformed cells, when transfected with tumor suppressor genes, regenerate a 
normal phenotype and become contact inhibited and would grow to a lower density. 

In this assay, labeling index with ( 3 H>thymidine at saturation density is a 
25 preferred method of measuring density limitation of growth. Transformed host cells are 
transfected with a prostate cancer-associated sequence and are grown for 24 hours at 
saturation density in non-limiting medium conditions. The percentage of cells labeling with 
( 3 H)-thymidine is determined autoradiographically. See, Freshney (1994), supra. 
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Growth factor or serum dependence 

Transformed cells have a lower serum dependence than their normal 
counterparts (see, e.g., Temin, J. Natl Cancer InstL 37:167-175 (1966); Eagle efai., J. Exp. 
Med 131:836-879 (1970)); Freshney, supra. This is in part due to release of various growth 
5 factors by the transformed cells. Growth factor or serum dependence of transformed host 
cells can be compared with that of control. 



Tumor specific markers levels 

Tumor cells release an increased amount of certain factors (hereinafter "tumor 
10 specific markers**) than their normal counterparts. For example, plasminogen activator (PA) 
is released from human glioma at a higher level than from normal brain cells (see, e.g., 
Gullino, Angiogenesis, tumor vascularization, and potential interference with tumor growth. 
in Biological Responses in Cancer, pp. 178-184 (Mihich (ed) 1985)). Similarly, Tumor 
angiogenesis factor (TAF) is released at a higher level in tumor cells than their normal 
15 counterparts. See, e.g., Folkman, Angiogenesis and Cancer, Sem Cancer Biol. (1992)). 

Various techniques which measure the release of these factors are described in 
Freshney (1994), supra. Also, see, UnJdess et al , J. Biol Chem. 249:4295-4305 (1974); 
Strickland & Beers, /. Biol Chem. 251:5694-5702 (1976); Whur et aL, Br. J. Cancer 42:305- 
312 (1980); Gullino, Angiogenesis, tumor vascularization, and potential interference with 
20 tumor growth in Biological Responses in Cancer, pp. 178-184 (Mihich (ed.) 1985); 
Fteshney Anticancer Res. 5:111-130 (1985). 



Invasiveness into Matrigel 

Hie degree of invasiveness into Matrigel-or some other extracellular matrix 
25 constituent can be used as an assay to identify compounds that modulate prostate cancer- 
associated sequences. Tumor cells exhibit a good correlation between malignancy and 
invasiveness of cells into Matrigel or some other extracellular matrix constituent In this 
assay, tumorigenic cells are typically used as host cells. Expression of a tumor suppressor 
gene in these host cells would decrease invasiveness of the host cells. 
30 Techniques described in Freshney (1994), supra, can be used Briefly, the 

level of invasion of host cells can be measured by using filters coated with Matrigel or some 
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other extracellular matrix constituent Penetration into the gel, or through to the distal side of 
the filter, is rated as invasiveness, and rated histologically by number of cells and distance 
moved, or by prelabeling the cells with !25 I and counting the radioactivity on the distal side of 
the filter or bottom of the dish. See, e.g., Fieshney (1984), supra. 

5 

Tumor growth in vivo 

Effects of prostate cancer-associated sequences on cell growth can be tested in 
transgenic or immune-suppressed mice. Knock-out transgenic mice can be made, in which 
the prostate cancer gene is disrupted or in which a prostate cancer gene is inserted Knock- 

10 out transgenic mice can be made by insertion of a marker gene or other heterologous gene 
into the endogenous prostate cancer gene site in the mouse genome via homologous 
recombination. Such mice can also be made by substituting the endogenous prostate cancer 
gene with a mutated version of the prostate cancer gene, or by mutating the endogenous 
prostate cancer gene, e.g., by exposure to carcinogens. 

15 A DNA construct is introduced into the nuclei of embryonic stem cells. Cells 

containing the newly engineered genetic lesion are injected into a host mouse embryo, which 
is re-implanted into a recipient female. Some of these embryos develop into chimeric mice 
that possess germ cells partially derived from the mutant cell line. Therefore, by breeding the 
chimeric mice it is possible to obtain a new line of mice containing the introduced genetic 

20 lesion (see, e.g., Capecchi et aL, Science 244:1288 (1989)). Chimeric targeted mice can be 
derived according to Hogan et aL, Manipulating the Mouse Embryo: A Laboratory Manual, 
Cold Spring Harbor Laboratory (1988) and Teratocarcinomas and Embryonic Stem Cells: A 
Practical Approach, Robertson, ed, IRL Press, Washington, D.C., (1987). 

Alternatively, various immune-suppressed or immune-deficient host animals 

25 can be used For example, genetically athymic "nude" mouse (see, e.g., Giovanella et aL, J. 
NatL Cancer Inst. 52:921 (1974)), a SOD mouse, a thymectomized mouse, or an irradiated 
mouse (see, e.g., Bradley et aL, Br. J. Cancer 38:263 (1978); Selby et al., Br. J. Cancer 
41:52 (1980)) can be used as a host. Transplantable tumor cells (typically about 10 6 cells) 
injected into isogenic hosts will produce invasive tumors in a high proportions of cases, while 

30 normal cells of similar origin will not In hosts which developed invasive tumors, cells 
expressing a prostate cancer-associated sequences are injected subcutaneously. After a 
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suitable length of time, preferably 4-8 weeks, tumor growth is measured (e.g., by volume or 
by its two largest dimensions) and compared to the control. Tumors that have statistically 
significant reduction (using, e.g., Student's T test) are said to have inhibited growth. 

S Methods of identifying variant prostate cancer-associated sequences 

Without being bound by theory, expression of various prostate cancer 
sequences is correlated with prostate cancer. Accordingly, disorders based on mutant or 
variant prostate cancer genes may be determined. In one embodiment, the invention provides 
methods for identifying cells containing variant prostate cancer genes, e.g„ determining all or 
10 part of the sequence of at least one endogenous prostate cancer genes in a cell. This may be 
accomplished using any number of sequencing techniques. In a preferred embodiment, the 
invention provides methods of identifying the prostate cancer genotype of an individual, e.g., 
determining all or part of the sequence of at least one prostate cancer gene of the individual. 

This is generally done in at least one tissue of the individual, and may include the evaluation ^ 
15 of a number of tissues or different samples of the same tissue. The method may include 

comparing the sequence of the sequenced prostate cancer gene to a known prostate cancer * 

gene, i.e., a wild-type gene. 

Hie sequence of all or part of the prostate cancer gene can then be compared 

to the sequence of a known prostate cancer gene to determine if any differences exist This 
20 can be done using any number of known homology programs, such as Bestfit, etc. In a 

preferred embodiment, die presence of a difference in the sequence between the prostate 

cancer gene of the patient and the known prostate cancer gene correlates with a disease state 

or a propensity for a disease state, as outlined herein. 

In a preferred embodiment, the prostate cancer genes are used as probes to 
25 determine the number of copies of the prostate cancer gene in the genome. 

In another preferred embodiment, the prostate cancer genes are used as probes 

to determine the chromosomal localization of the prostate cancer genes. Information such as 

chromosomal localization finds use in providing a diagnosis or prognosis in particular when 

chromosomal abnormalities such as translocations, and the like are identified in the prostate 
30 cancer gene locus. 
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Administration of pharmaceutical and vaccine compositions 

In one embodiment, a therapeutically effective dose of a prostate cancer 
protein or modulator thereof, is administered to a patient By "therapeutically effective dose" 
herein is meant a dose that produces effects for which it is administered The exact dose will 
5 depend on the purpose of the treatment, and will be ascertainable by one skilled in the art 
using known techniques (e.g., Ansel et a/., Pharmaceutical Dosage Forms and Drug 
Delivery; lieberman, Pharmaceutical Dosage Forms (vols. 1-3, 1992), Dekker, ISBN 
0824770846, 082476918X, 0824712692, 0824716981; Lloyd, The Art, Science and 
Technology of Pharmaceutical Compounding (1999); and Pickar, Dosage Calculations 

10 (1999)). As is known in the art, adjustments for prostate cancer degradation, systemic versus 
localized delivery, and rate of new protease synthesis, as well as the age, body weight, 
general health, sex, diet, time of administration, drug interaction and the severity of the 
condition may be necessary, and will be ascertainable with routine experimentation by those 
skilled in the art. U.S. Patent Application N. 09/687,576, further discloses the use of 

15 compositions and methods of diagnosis and treatment in prostate cancer is hereby expressly 
incorporated by reference. 

A "patient" for the purposes of the present invention includes both humans 
and other animals, particularly mammals. Thus the methods are applicable to both human 
therapy and veterinary applications. In the preferred embodiment the patient is a mammal, 

20 preferably a primate, and in the most preferred embodiment the patient is human. 

The administration of the prostate cancer proteins and modulators thereof of 
the present invention can be done in a variety of ways as discussed above, including, but not 
limited to, orally, subcutaneously, intravenously, intranasally, transdermally, 
intraperitoneally, intramuscularly, intrapulmonary, vaginally, rectally, or intraocularly. In 

25 some instances, e.g., in the treatment of wounds and inflammation, the prostate cancer 
proteins and modulators may be directly applied as a solution or spray. 

The pharmaceutical compositions of the present invention comprise a prostate 
cancer protein in a form suitable for administration to a patient In the preferred embodiment, 
the pharmaceutical compositions are in a water soluble form, such as being present as 

30 pharmaceutically acceptable salts, which is meant to include both acid and base addition 
salts. "Pharmaceutically acceptable acid addition salt" refers to those salts that retain the 
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biological effectiveness of the free bases and that are not biologically or otherwise 
undesirable, formed with inorganic acids such as hydrochloric acid, hydrobromic acid, 
sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as acetic acid, 
propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic 

5 acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, 

methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like. 
"Pharmaceutical^ acceptable base addition salts** include those derived from inorganic bases 
such as sodium, potassium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, 
manganese, aluminum salts and the like. Particularly preferred are the ammonium, 

10 potassium, sodium, calcium, and magnesium salts. Salts derived from pharmaceutical^ 
acceptable organic non-toxic bases include salts of primary, secondary, and tertiary amines, 
substituted amines including naturally occurring substituted amines, cyclic amines and basic 
ion exchange resins, such as isopropylamine, trimethylamine, diethylamine, triethylamine, 
tripropylamine, and ethanolamine. 

15 The pharmaceutical compositions may also include one or more of the 

following: carrier proteins such as serum albumin; buffers; fillers such as microcrystalline 
cellulose, lactose, corn and other starches; binding agents; sweeteners and other flavoring 
agents; coloring agents; and polyethylene glycol. 

The pharmaceutical compositions can be administered in a variety of unit 

20 dosage forms depending upon the method of administration. For example, unit dosage forms 
suitable for oral administration include, but are not limited to, powder, tablets, pills, capsules 
and lozenges. It is recognized that prostate cancer protein modulators (e.g., antibodies, 
antisense constructs, ribozymes, small organic molecules, etc.) when administered orally, 
should be protected from digestion. This is typically accomplished either by complexing the 

25 molecule(s) with a composition to render it resistant to acidic and enzymatic hydrolysis, or by 
packaging the molecule(s) in an appropriately resistant carrier, such as a liposome or a 
protection barrier. Means of protecting agents from digestion are well known in the art. 

Hie compositions for administration will commonly comprise a prostate 
cancer protein modulator dissolved in a pharmaceutical^ acceptable carrier, preferably an 

30 aqueous carrier. A variety of aqueous carriers can be used, e.g., buffered saline and the like. 
These solutions are sterile and generally free of undesirable matter. These compositions may 
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be sterilized by conventional, well known sterilization techniques. The compositions may 
contain pharmaceutical^ acceptable auxiliary substances as required to approximate 
physiological conditions such as pH adjusting and buffering agents, toxicity adjusting agents 
and the like, e.g., sodium acetate, sodium chloride, potassium chloride, calcium chloride, 
5 sodium lactate and the like. The concentration of active agent in these formulations can vary 
widely, and will be selected primarily based on fluid volumes, viscosities, body weight and 
the like in accordance with the particular mode of administration selected and the patient's 
needs (e.g., Remington's Pharmaceutical Science (15th e&, 1980) and Goodman & Gillman, 
The Pharmacologic Basis of Therapeutics (Hantaan et <z/.,eds., 1996)). 

10 Thus, a typical pharmaceutical composition for intravenous administration 

would be about 0.1 to 10 mg per patient per day. Dosages from 0.1 up to about 100 mg per 
patient per day may be used, particularly when the drug is administered to a secluded site and 
not into the blood stream, such as into a body cavity or into a lumen of an organ. 
Substantially higher dosages are possible in topical administration. Actual methods for 

15 preparing parenterally administrable compositions will be known or apparent to those skilled 
in the art, e.g., Remington's Pharmaceutical Science and Goodman and Gillman, The 
Pharmacologial Basis of Therapeutics, supra. 

The compositions containing modulators of prostate cancer proteins can be 
administered for therapeutic or prophylactic treatments. In therapeutic applications, 

20 compositions are administered to a patient suffering from a disease (e.g., a cancer) in an 
amount sufficient to cure or at least partially arrest the disease and its complications. An 
amount adequate to accomplish this is defined as a "therapeutically effective dose." Amounts 
effective for this use will depend upon the severity of the disease and the general state of the 
patient's health. Single or multiple administrations of the compositions may be administered 

25 depending on the dosage and frequency as required and tolerated by the patient In any event, 
the composition should provide a sufficient quantity of the agents of this invention to 
effectively treat the patient An amount of modulator that is capable of preventing or slowing 
the development of cancer in a mammal is referred to as a "prophylactically effective dose." 
Hie particular dose required for a prophylactic treatment will depend upon the medical 

30 condition and history of the mammal, the particular cancer being prevented, as well as other 
factors such as age, weight, gender, administration route, efficiency, etc. Such prophylactic 
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treatments may be used, e.g., in a mammal who has previously had cancer to prevent a 
recurrence of the cancer, or in a mammal who is suspected of having a significant likelihood 
of developing cancer. 

It will be appreciated that the present prostate cancer protein-modulating 
S compounds can be administered alone or in combination with additional prostate cancer 
modulating compounds or with other therapeutic agent, e.g. 9 other anti-cancer agents or 
treatments. 

In numerous embodiments, one or more nucleic acids, e.g., polynucleotides 
comprising nucleic acid sequences set forth in Tables 1-16, such as antisense polynucleotides 

10 or ribozymes, will be introduced into cells, in vitro or in vivo. Hie present invention provides 
methods, reagents, vectors, and cells useful for expression of prostate cancer-associated 
polypeptides and nucleic acids using in vitro (cell-free), ex vivo or in vivo (cell or 
organism-based) recombinant expression systems. 

The particular procedure used to introduce the nucleic acids into a host cell for 

15 expression of a protein or nucleic acid is application specific. Many procedures for 

introducing foreign nucleotide sequences into host cells may be used. These include the use 
of calcium phosphate transfection, spheroplasts, electroporation, liposomes, microinjection, 
plasma vectors, viral vectors and any of the other well known methods for introducing cloned 
genomic DNA, cDNA, synthetic DNA or other foreign genetic material into a host cell (see, 

20 e.g. 9 Berger & Kimmel, Guide to Molecular Cloning Techniques, Methods in Enzymology 
volume 152 (Berger), Ausubel et al., eds., Current Protocols (supplemented through 1999), 
and Sambrook et cd. y Molecular Cloning - A Laboratory Manual (2nd ed, Vol. 1-3, 1989. 

In a preferred embodiment, prostate cancer proteins and modulators are 
administered as therapeutic agents, and can be formulated as outlined above. Similarly, 

25 prostate cancer genes (including both the full-length sequence, partial sequences, or 

regulatory sequences of the prostate cancer coding regions) can be administered in a gene 
therapy application. These prostate cancer genes can include antisense applications, either as 
gene therapy (i.e. for incorporation into die genome) or as antisense compositions, as will be 
appreciated by those in the art 

30 Prostate cancer polypeptides and polynucleotides can also be administered as 

vaccine compositions to stimulate HTL, CTL and antibody responses.. Such vaccine 
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compositions can include, e.g., lipidated peptides (see, £.g.,Vitiello, A. et al., J. Clin. Invest. 
95:341 (1995)), peptide compositions encapsulated in poly(DI^lactide-co-glycolide) ("PUT) 
microspheres (see, e.g., Hdridge, et al., Molec. Immunol. 28:287-294, (1991); Alonso et al, 
Vaccine 12:299-306 (1994); Jones et al., Vaccine 13:675-681 (1995)), peptide compositions 
5 contained in immune stimulating complexes (ISCOMS) (see, e.g., Takahashi et al. f Nature 
344:873-875 (1990); Hu et aL, Clin Exp Immunol 113:235-243 (1998)), multiple antigen 
peptide systems (MAPs) (see, e.g., Tam, Proa Natl Acad. Scu V.SA. 85:5409-5413 (1988); 
Tarn, /. Immunol Methods 196:17-32 (1996)), peptides formulated as multivalent peptides; 
peptides for use in ballistic delivery systems, typically crystallized peptides, viral delivery 

10 vectors (Perkus, et al., Li: Concepts in vaccine development (Kaufmann, ed., p. 379, 1996); 
Chakrabarti, et al., Nature 320:535 (1986); Hu et al, Nature 320:537 (1986); Kieny, et aL, 
AIDS Bio/Technology 4:790 (1986); Top et al, J. Infect. Dis. 124:148 (1971); Chanda et aL, 
Virology 175:535 (1990)), particles of viral or synthetic origin (see, eg., Kofler et al, J. 
Immunol Methods. 192:25 (1996); Hdridge et al., Senu Hematol 30:16 (1993); Falo et al, 

15 Nature Med 7:649 (1995)), adjuvants (Warren et al, Annu. Rev. Immunol 4:369 (1986); 
Gupta et al., Vaccine 11:293 (1993)), liposomes (Reddy et aL, J. Immunol. 148:1585 (1992); 
Rock, Immunol Today 17:131 (1996)), or, naked or particle absorbed cDNA (Ulmer, etaL, 
Science 259:1745 (1993); Robinson et al., Vaccine 11:957 (1993); Shiver et aL, In: Concepts 
in vaccine development (Kaufmann, ed., p. 423, 1996); Cease & Beizofsky, Annu. Rev. 

20 Immunol 12:923 (1994) and Hdridge et aL, Sent. Hematol 30:16 (1993)). Toxin-taigeted 
delivery technologies, also known as receptor mediated targeting, such as those of Avant 
Immunotherapeutics, Inc. (Needham, Massachusetts) may also be used. 

Vaccine compositions often include adjuvants. Many adjuvants contain a 
substance designed to protect the antigen from rapid catabolism, such as aluminum hydroxide 

25 or mineral oil, and a stimulator of immune responses, such as lipid A, Bortadella pertussis or 
Mycobacterium tuberculosis derived proteins. Certain adjuvants are commercially available 
as, e.g., Freund's Incomplete Adjuvant and Complete Adjuvant (Difco Laboratories, Detroit, 
MI); Merck Adjuvant 65 (Merck and Company, Lie, Rahway, NJ); AS-2 (SmithKline 
Beecham, Philadelphia, PA); aluminum salts such as aluminum hydroxide gel (alum) or 

30 aluminum phosphate; salts of calcium, iron or zinc; an insoluble suspension of acylated 
tyrosine; acylated sugars; cationically or anionically derivatized polysaccharides; 
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polyphosphazenes; biodegradable microspheres; monophosphoryl lipid A and quil A. 
Cytokines, such as GM-CSF, interleukin-2, -7, -12, and other like growth factors, may also be 
used as adjuvants. 

Vaccines can be administered as nucleic acid compositions wherein DNA or 
5 RNA encoding one or more of the polypeptides, or a fragment thereof, is administered to a 
patient This approach is described, for instance, in Wolff et. aL, Science 247:1465 (1990) as 
well as U.S. Patent Nos. 5,580,859; 5,589,466; 5,804,566; 5,739,118; 5,736,524; 5,679,647; 
WO 98/04720; and in more detail below. Examples of DNA-based delivery technologies 
include "naked DNA", facilitated (bupivicaine, polymers, peptide-mediated) delivery, 

10 cationic lipid complexes, and particle-mediated ("gene gun") or pressure-mediated delivery 
(see, e.g., U.S. Patent No. 5,922,687). 

For therapeutic or prophylactic immunization purposes, the peptides of the 
invention can be expressed by viral or bacterial vectors. Examples of expression vectors 
include attenuated viral hosts, such as vaccinia or fowlpox. This approach involves the use of 

15 vaccinia virus, e.g., as a vector to express nucleotide sequences that encode prostate cancer 
polypeptides or polypeptide fragments. Upon introduction into a host, the recombinant 
vaccinia virus expresses the immunogenic peptide, and thereby elicits an immune response. 
Vaccinia vectors and methods useful in immunization protocols are described in, e.g., U.S. 
Patent No. 4,722,848. Another vector is BCG (Bacille Calmette Guerin). BCG vectors are 

20 described in Stover et oi, Nature 351:456-460 (1991). A wide variety of other vectors useful 
for therapeutic administration or immunization e.g- adeno and adeno-associated virus vectors, 
retroviral vectors, Salmonella typhi vectors, detoxified anthrax toxin vectors, and the like, 
will be apparent to those skilled in the art from the description herein (see, e.g., Shata et at, 
Mol Med Today 6:66-71 (2000); Shedlock et a£, / Leukoc Biol 68:793-806 (2000); Hipp et 

25 a/., In Vivo 14:571-85 (2000)). 

Methods for the use of genes as DNA vaccines are well known, and include 
placing a prostate cancer gene or portion of a prostate cancer gene under the control of a 
regulatable promoter or a tissue-specific promoter for expression in a prostate cancer patient 
The prostate cancer gene used for DNA vaccines can encode full-length prostate cancer 

30 proteins, but more preferably encodes portions of the prostate cancer proteins including 
peptides derived from the prostate cancer protein. In one embodiment, a patient is 
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immunized with a DNA vaccine comprising a plurality of nucleotide sequences derived from 
a prostate cancer gene. For example, prostate cancer-associated genes or sequence encoding 
subfragments of a prostate cancer protein are introduced into expression vectors and tested 
for their immunogenicity in the context of Class I MHC and an ability to generate cytotoxic T 

5 cell responses. This procedure provides for production of cytotoxic T cell responses against 
cells which present antigen, including intracellular epitopes. 

Li a preferred embodiment, the DNA vaccines include a gene encoding an 
adjuvant molecule with the DNA vaccine. Such adjuvant molecules include cytokines that 
increase the immunogenic response to the prostate cancer polypeptide encoded by the DNA 

10 vaccine. Additional or alternative adjuvants are available. 

In another preferred embodiment prostate cancer genes find use in generating 
animal models of prostate cancer. When the prostate cancer gene identified is repressed or 
diminished in cancer tissue, gene therapy technology, e.g., wherein antisense RNA directed 
to the prostate cancer gene will also diminish or repress expression of the gene. Animal 

15 models of prostate cancer find use in screening for modulators of a prostate cancer-associated 
sequence or modulators of prostate cancer. Similarly, transgenic animal technology 
including gene knockout technology, e.g. as a result of homologous recombination with an 
appropriate gene targeting vector, will result in the absence or increased expression of the 
prostate cancer protein. When desired, tissue-specific expression or knockout of the prostate 

20 cancer protein may be necessary. 

It is also possible that the prostate cancer protein is overexpressed in prostate 
cancer. As such, transgenic animals can be generated that overexpress the prostate cancer 
protein. Depending on the desired expression level, promoters of various strengths can be 
employed to express the transgene. Also, the number of copies of the integrated transgene 

25 can be determined and compared for a determination of the expression level of the transgene. 
Animals generated by such methods find use as animal models of prostate cancer and are 
additionally useful in screening for modulators to treat prostate cancer. 

Kits for Use in Diagnostic and/or Prognostic Applications 
30 For use in diagnostic, research, and therapeutic applications suggested above, 

kits are also provided by the invention. In the diagnostic and research applications such kits 
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may include any or all of the following: assay reagents, buffers, prostate cancer-specific 
nucleic acids or antibodies, hybridization probes and/or primers, antisense polynucleotides, 
ribozymes, dominant negative prostate cancer polypeptides or polynucleotides, small 
molecules inhibitors of prostate cancer-associated sequences etc. A therapeutic product may 

5 include sterile saline or another pharmaceutically acceptable emulsion and suspension base. 

In addition, the kits may include instructional materials containing directions 
(i.e., protocols) for the practice of the methods of this invention. While the instructional 
materials typically comprise written or printed materials they are not limited to such. Any 
medium capable of storing such instructions and communicating them to an end user is 

10 contemplated by this invention. Such media include, but are not limited to electronic storage 
media (e.g., magnetic discs, tapes, cartridges, chips), optical media (e.g., CD ROM), and the 
like. Such media may include addresses to internet sites that provide such instructional 
materials. 

The present invention also provides for kits for screening for modulators of 
15 prostate cancer-associated sequences. Such kits can be prepared from readily available 
materials and reagents. For example, such kits can comprise one or more of the following 
materials: a prostate cancer-associated polypeptide or polynucleotide, reaction tubes, and 
instructions for testing prostate cancer-associated activity. Optionally, the kit contains 
biologically active prostate cancer protein. A wide variety of kits and components can be 
20 prepared according to the present invention, depending upon the intended user of the kit and 
the particular needs of the user. Diagnosis would typically involve evaluation of a plurality 
of genes or products. The genes will be selected based on correlations with important 
parameters in disease which may be identified in historical or outcome data. 

25 
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EXAMPLES 

Example 1: Tissue Preparation, Labeling Chips, and Fingerprints 

5 Purifying total RNA from tissue sam ple using TRIzol Reagent 

The sample weight is first estimated The tissue samples are homogenized in 
1 ml of TRIzol per 50 mg of tissue using a homogenizer (e.g., Polytron 3100). Hie size of 
the generator/probe used depends upon the sample amount A generator that is too large for 
the amount of tissue to be homogenized will cause a loss of sample and lower RNA yield A 
10 larger generator (e.g., 20 mm) is suitable for tissue samples weighing more than 0.6 g. Fill 
tubes should not be overfilled If the working volume is greater than 2 ml and no greater than 
10 ml, a IS ml polypropylene tube (Falcon 2059) is suitable for homogenization. 

Tissues should be kept frozen until homogenized Hie TRIzol is added 
directly to the frozen tissue before homogenization. Following homogenization, the insoluble 
15 material is removed from the homogenate by centrifiigation at 7500 x g for 15 min. in a 

Sorvall superspeed or 12,000 x g for 10 min. in an Eppendorf centrifuge at 4°C. The cleared 
homogenate is then transferred to a new tube(s). Samples may be frozen and stored at -60 to 

-70°C for at least one month or else continue with the purification. 

Hie next process is phase separation. Hie homogenized samples are incubated 

20 for 5 minutes at room temperature. Then, 0.2 ml of chloroform per 1ml of TRIzol reagent is 
added to the homogenization mixture. The tubes are securely capped and shaken vigorously 
by hand (do not vortex) for 15 seconds. The samples are then incubated at room temp, for 
2-3 minutes and next centrifiiged at 6500 rpm in a Sorvall superspeed for 30 min. at 4oC. 

The next process is RNA Precipitation. The aqueous phase is transferred to a 

25 fresh tube. The organic phase can be saved if isolation of DNA or protein is desired Then 
0.5 ml of isopropyl alcohol is added per 1ml of TRIzol reagent used in the original 
homogenization. Then, the tubes are securely capped and inverted to mix. Hie samples are 
then incubated at room temp, for 10 minutes an centrifuged at 6500 rpm in Sorvall for 20 

min.at4°C. 

91 



WO 02/30268 



PCT/DS01/32045 



The RNA is then washed The supernatant is poured off and the pellet washed 
with cold 75% ethanol. 1 ml of 75% ethanol is used per 1 ml of theTRIzol reagent used in 
the initial homogenization. The tubes are capped securely and inverted several times to 
loosen pellet without vortexing . They are next centrifiiged at <8000 rpm (<75G0 x g) for 5 

5 minutes at 4°C. 

The RNA wash is decanted The pellet is carefully transferred to an 
Eppendorf tube (sliding down the tube into the new tube by use of a pipet tip to help guide it 
in if necessary). Tube(s) sizes for precipitating the RNA depending on the working volumes. 
Larger tubes may take too long to dry. Dry pellet The RNA is then resuspended in an 

10 appropriate volume (e.g., 2 -5 ug/ul) of DEPC H2O. The absorbance is then measured 

Hie poly A+ mRNA may next be purified from total RNA by other methods 
such as Qiagen' s RNeasy kit The poly A + mRNA is purified from total RNA by adding the 
oligotex suspension which has been heated to 37°C and mixing prior to adding to RNA. 
The Elution Buffer is incubated at 70°C. If there is precipitate in the buffer, warm up the 2 x 

15 Binding Buffer at 65°C. The the total RNA is mixed with DEPC-treated water, 2 x Binding 
Buffer, and Oligotex according to Table 2 on page 16 of the Oligotex Handbook and next 
incubated for 3 minutes at 65°C and 10 minutes at room temperature. 

Hie preparation is centrifiiged for 2 minutes at 14,000 to 18,000 g, preferably, 
at a "soft setting/* The supernatant is removed without disturbing Oligotex pellet A little bit 

20 of solution can be left behind to reduce the loss of Oligotex. The supernatant is saved until 

satisfactory binding and elution of poly A + mRNA has been found 

Then, the preparation is gently resuspended in Wash Buffer OW2 and pipetted 
onto the spin column and centrifiiged at full speed (soft setting if possible) for 1 minute. 

Next, the spin column is transferred to a new collection tube and gently 
25 resuspended in Wash Buffer OW2 and centrifiiged as described herein. 

Then, the spin column is transferred to a new tube and eluted with 20 to 100 ul 
of preheated (70°C) Elution Buffer. The Oligotex resin is gently resuspended by pipetting up 
and down. Hie centrifugation is repeated as above and the elution repeated with fresh elution 
buffer or first eluate to keep the elution volume low. 
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Hie absoibance is next read to determine the yield, using diluted Elution 
Buffer as the blank. 

Before proceeding with cDNA synthesis, the mRNA is precipitated before 
proceeding with cDNA synthesis, as components leftover or in the Elution Buffer from the 
5 Oligotex purification procedure will inhibit downstream enzymatic reactions of the mRNA. 
0.4 vol. of 7.5 M NH40Ac + 2.5 vol. of cold 100% ethanol is added and the preparation 
precipitated at -20°C 1 hour to overnight (or 20-30 min. at -70°C), and centrifuged at 
14,000-16,000 x g for 30 minutes at 4°C Next, the pellet is washed with 0.5 ml of 80% 
ethanol (-20°C) and then centrifuged at 14,000-16,000 x g for 5 minutes at room temperature. 
10 The80% ethanol wash is then repeated. The last bit of ethanol from the pellet is then dried 
without use of a speed vacuum and the pellet is then resuspended in DEPC H 2 0 at lug/ul 
concentration. 

Alternatively the RNA may be purified using other methods (e.g., Oiaeen's RNeasv kit). 

15 No more than 100 ug is added to the RNeasy column. The sample volume is 

adjusted to 100 ul with RNase-free water. 350 ul Buffer RLT and then 250 ul ethanol 
(100%) are added to the sample. Hie preparation is then mixed by pipetting and applied to an 
RNeasy mini spin column for centrifugation (15 sec at >10,000 rpm). If yield is low, reapply 
the flowthrough to the column and centrifuge again. 

20 Then, transfer column to a new 2 ml collection tube and add 500 ul Buffer 

RPB and centrifuge for 15 sec at >10,000 rpm. The flowthrough is discarded. 500 ul Buffer 
RPE and is then added and the preparation is centriuged for 15 sec at >10,000 rpm. Hie 
flowthrough is discarded, and the column membrane dried by centrifuging for 2 min at 
maximum speed The column is transferred to a new 1.5-ml collection tube. 30-50 ul of 

25 RNase-free water is applied directly onto column membrane. The column is then centrifuged 
for 1 min at >10,000 ipm and the elution step repeated. 

The absorbance is then read to determine yield. If necessary, the material may 
be ethanol precipitated with ammonium acetate and 2.5X volume 100% ethanol. 

30 First Strand cDNA Synthesis 
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The first strand can be make using using Gibco's "Superscript Choice System 
for cDNA Synthesis" kit Hie starting material is 5 ug of total RNA or 1 ug of polyA+ 
mRNAL For total RNA, 2 ul of Superscript RT is used; for polyA+ mRNA, 1 ul of 
Superscript RT is used. The final volume of first strand synthesis mix is 20 ul. Hie RNA 
5 should be in a volume no greater than 10 ul. The RNA is incubated with 1 ul of 100 pmol 

T7-T24 oligo for 10 min at 70°C followed by addition on ice of 7 ul of: 4ul 5X 1 st Strand 
Buffer, 2 ul of 0.1M DTT, and 1 ul of lOmM dNTP mix. The preparation is then incubated at 
37°C for 2 min before addition of the SupaScript RT followed by incubation at 37°C for 1 
hour. 

10 

Second Strand Synthesis 

For the second strand synthesis, place 1st strand reactions on ice and add: 91 
ul DEPC H 2 0; 30 ul 5X 2nd Strand Buffer, 3 ul lOmM dNTP mix; 1 ul 10 U/ul Exoli DNA 
Iigase; 4 ul 10 U/ul Rcoli DNA Polymerase; and 1 ul 2 U/ul RNase H. Mix and incubate 2 
15 hours at 16°C Add 2 ul T4 DNA Polymerase. Incubate 5 min at 16°C. Add 10 ul of 0.5M 
EDTA. 

Cleaning up cDNA 

The cDNA is purified using Phenol: Chloroform:Isoamyl Alcohol (25:24: 1) 

20 and Phase-Lock gel tubes. The PLG tubes are centrifuged for 30 sec at maximum speed. 
The cDNA mix is then transferred to PLG tube. An equal volume of 
phenol:chloroform:isamyl alcohol is then added, the preparation shaken vigorously (no 
vortexing), and centrifuged for 5 minutes at maximum speed. The top aqueous solution is 
transferred to a new tube and ethanol precipitated by adding 7.5X 5M NH40Ac and 2.5X 

25 volume of 100% ethanol. Next, it is centrifuged immediately at room temperature for 20 
min, maximum speed. The supernatant is removed, and the pellet washed with 2X with cold 
80% ethanol. As much ethanol wash as possible should be removed before air drying the 
pellet; and resuspending it in 3 ul RNase-ftee water. 
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In vitro Transcription (IVT) and labeling with biotin 

In vitro Transcription (TVT) and labeling with biotin is performed as follows: 
Rpet 1.5 ul of cDNA into a thin-wall PCR tube. Make NTP labeling mix by combining 2 ul 
T7 lOxATP (75 mM) (Ambion); 2 ul T7 lOxGTP (75 mM) (Ambion); 1.5 ul T7 lOxCTP (75 
5 mM) (Ambion); 1.5 ul T7 lOxUTP (75 mM) (Ambion); 3.75 ul 10 mM Bio-1 1-UTP 

(Boehringer-Mannheim/Roche or Enzo); 3.75 ul 10 mM Bio-16-CTP (Enzo); 2 ul lOx T7 
transcription buffer (Ambion); and 2 ul lOx T7 enzyme mix (Ambion). Hie final volume is 
20 ul. Incubate 6 hours at 37°C in a PCR machine. The RNA can be furthered cleaned. 
Clean-up follows the previous instructions for RNeasy columns or Qiagen's RNeasy protocol 

10 handbook. The cRNA often needs to be ethanol precipitated by resuspension in a volume 
compatible with the fragmentation step. 

Fragmentation is performed as follows. 15 ug of labeled RNA is usually 
fragmented. Try to minimize the fragmentation reaction volume; a 10 ul volume is 
recommended but 20 ul is all right Do not go higher than 20 ul because the magnesium in 

15 the fragmentation buffer contributes to precipitation in the hybridization buffer. Fragment 
RNA by incubation at 94 C for 35 minutes in 1 x Fragmentation buffer (5 x Fragmentation 
buffer is 200 mM Tris-acetate, pH 8.1; 500 mM KOAc; 150 mM MgOAc). The labeled 
RNA transcript can be analyzed before and after fragmentation. Samples can be heated to 
65°C for 15 minutes and electrophoresed on 1% agarose/TBE gels to get an approximate idea 

20 of the transcript size range. 

For hybridization, 200 ul (10 ug cRNA) of a hybridization mix is put on the 
chip. If multiple hybridizations are to be done (such as cycling through a 5 chip set), then it 
is recommended that an initial hybridization mix of 300 ul or more be made. Hie 
hybridization mix is: fragment labeled RNA (50 ngAil final cone); 50 pM 948-b control 

25 oligo; 1.5pMBioB; 5pMBioC;25pMBioD; 100pMCRE;0.1 mg/ml herring sperm DNA; 
0.5 mg/ml acetylated BSA; and 300 ul with lxMES hyb buffer. 

The hybridization reaction is conducted with non-biotinylated IVT (purified 
by RNeasy columns) (see example 1 for steps from tissue to IVT): The following mixture is 
prepared: 
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IVT antisense RNA; 4 pg: pi 
Random Hexamers (1 pg/pl): 4 pi 
H 2 0: Ml 

14 pi 

5 Incubate the above 14 pi mixture at 70°C for 10 min.; then put on ice. 

The Reverse transcription procedure uses the following mixture: 
0.1MDTT: 3 pi 

SOXdNTPmix: 0.6 pi 

H 2 0: 2.4 pi 

10 Cy3orCy5dUTP(lmM): 3 pi 

SS RT II (BRL): 1 pi 



16 ill 

The above solution is added to the hybridization reaction and incubated for 30 min., 42°C. 
15 Then, 1 pi SSII is added and incubated for another hour before being placed on ice. * 
The 50X dNTP mix contains 25mM of cold dATP, dCTP, and dGTP, lOmM 

of dTTP and is made by adding 25 pi each of lOOmM dATP, dCTP, and dGTP; 10 pi of 

lOOmM dTTP to 15 pi H 2 0. ] 

RNA degradation is performed as follows. Add 86 pi H20, 1.5 pi 1M NaOH/ 
20 2 mM EDTA and incubate at 65°C, 10 min.. For U-Con 30, 500 pi TE/sample spin at 7000 g 

for 10 min, save flow through for purification. For Qiagen purification, suspend u-con 

recovered material in 500 pi buffer PB and proceed using Qiagen protocol. For DNAse 

digestion, add 1 ul of 1/100 dilution of DNAse/30 ul Rx and incubate at 37°C for 15 min. 

Incubate at 5 min 95°C to denature the DNAse. 

25 

Sample preparation 

For sample preparation, add Cot-1 DNA, 10 pi; 50X dNTPs, 1 pi; 20X SSC, 
2.3 pi; Na pyro phosphate, 7.5 pi; 10 mg/ml Herring sperm DNA; 1 ul of 1/10 dilution to 
21.8 final vol. Dry in speed vac. Resuspend in 15 ul H2O. Add 0.38 pi 10% SDS. Heat 
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95°C, 2 min and slow cool at room temp, for 20 min. Put on slide and hybridize overnight at 
64°C. Washing after the hybridization: 3X SSC/0.03% SDS: 2 min., 37.5 ml 20X 
SSC-f0.75ml 10% SDS in 250ml H 2 0; IX SSC: 5 min., 12.5 ml 20X SSC in 250ml H 2 0; 
0.2X SSC: 5 min., 2.5 ml 20X SSC in 250ml H 2 0. Dry slides and scan at appropiate PMT's 
5 and channels. 

Example 2: Taxol resistant Xenograft Model of Human Prostate Cancer 

Treatment regimens that include paclitaxel (Taxol; Bristol-Myers Squibb 
10 Company, Princeton, NT) have been particularly successful in treating hormone-refractory 
prostate cancer in the phase H setting (Smith et al., Semin. Oncol. 26(1 Suppl 2): 109-1 1 
(1999)). However, many patients develop tumors which are initially, or later become, 
resistant to taxol. To identify genes that may be involved with resistance to taxol, or are 
regulated in response to taxol resistance, and therefore may be used to treat, or identify, taxol 
15 resistance in patients, the following experiments were carried out 

The androgen-independent human cell line CWR22R was grown as a 
xenograft in nude mice (Nagabhushan et al., Cancer Res. 56(13):3042-3046 (1996); Agus et 
at, J. Natl. Cancer Inst91(21): 1869-1876 (1999); Bubendorf et al., J. Nad. Cancer Inst 

20 91(20):1758-1764 (1999)). Initially, these xenograft tumors were sensitive to therapeutic 
doses of taxol. The mice were treated continuously with sub-therapeutic doses, and the 
tumors were allowed to grow for 3-4 weeks, before surgical removal of the tumors. The 
tumor from an individual mouse was then minced, and a small portion was then injected into 
a healthy nude mouse, establishing a second 

25 passage of the tumor. Ibis mouse was then treated continuously with the 

same sub-therapeutic dose of taxol. This process was repeated 14 times, and a portion of 
each generation of xenograft tumor was collected. There was increasing resistance to 
therapeutic doses of taxol with each generation. Bythe end of the process, the tumors were 
fully resistant to therapeutic doses of taxol. RNA from each generation of tumor was then 

30 isolated, and individual mRNA species were quantified using a custom Affymetrix 

GeneChip® oligonucleotide microarray, with probes to interrogate approximately 35,000 

97 



WO 02/30268 



PCT/US01/32045 



unique mRNA transcripts. Genes were selected that showed a statistically significant up- 
regulation, or down-regulation, during the subsequent generations of increasingly taxol- 
resistant tumors. Only one gene was significantly up-regulated, whereas 24 genes were 
down-regulated; these are presented in Table 10. 
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The gene sequences identified to be oveiexpressed in prostate cancer may be 
used to identify coding regions from the public DNA database. The sequences may be used 
to either identify genes that encode known proteins, or they may be used to predict the coding 
regions from genomic DNA using exon prediction algorithms, such as FGENESH (Salamov 
and Solovyev, 2000, Genome Res. 10:516-522). In addition, one of ordinary skill in the art 
would understand how to obtain the unigene cluster identification and sequence information 
according to the exemplar accession numbers provided in Tables 1-16. (see, 
http://www.ncbi.nlm.nih.gov/lJniGene/)- 
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TABLE 4: shows a preferred subset of the Accession numbers for genes found in Table 3 
which are differentially expressed in prostate tumor tissue compared to normal prostate 
tissue. 

Pteyt Unique Eos probeset Identifier number 

ExAccm ExBmpfar Accession numb&f, Qenbenk secession 

UrOgenelD: Unigene number 

UnlgeneTftle: Unigene gene fifle 

R1: Ratio of tumor to normal body tissue 



Pfcey ExAccn 


UnlgonetD UnlgeneTtfle 


R1 


100819 HG402OHT4290Hs2387 Tiansajutaminase 


105 


102698 U75272 


Ks.1887 progastrfcsin (pepsinogen C) 


10J6 


102869 X02544 


Hs572 orosomuooti 1 


22jB 


105370 AA236476 


K&22791 ESTsjWeaMydmflartotrarismentranepr 


103 


105645 AA282138 


Hs.11325 ESTs 


14 


108094 AM19461 


Hs23317 ESTs 


109 


108014 AA158790 


Hs262036 ESTs 


153 


109562 F01811 


Hs.1 87931 ^sMoaeraiBrysintotovoftage-gate 


103 


113021 123855 


Hs.129838 WAA1028 protein 


103 


114124 Z38595 


Hs.125019 ESTs; Highly similar to KIAA0886 protein 


213 


122791 AA460158 


Hs.129838 WAA1028 protein 


124 


124382 N21626 


Hs.102406 ESTs 


102 


301042 A1659131 


Hs.197733 ESTs 


243 


3Q20Q5 AI869666 


Hs.123119 ESTs 


363 


302410 NMJ004917 


K&218368 EST<Ais^(rwtbiUnK3ene)wfihexonh 


263 


302881 AA5083S3 


Hs.105314 retain 1 (HI) 


783 


303344 AA2S977 


KSJ250646 ESTs; H^Wy slmSar to ubk^ftin-conjiig 


193 


303753 AW503733 


Hs3414 ESTs 


13 


310431 AM2Q227 


Hs.149358 ESTs 


723 


311251 AI655662 


Hs.197698 ESTs 


413 


311596 AI682088 


HsJ9375 ESTs 


264 


312153 AA759250 


Hs.118625 cytochrome b-561 


11 


312S21 AA033809 


Hs239884 ESTs 


112 


313878 AA881697 


Hs.120591 EST cluster (not In UrrfGene) 


134 


314171 AJ821895 


Hs.193481 ESTs 


294 


314907 A167222S 


H&222886 ESTs 


193 


315051 AW292425 


Hs.163484 EST 


155 


315052 AAB76910 


Hs.134427 ESTs 


20 


317548 AK541B7 


Hs.195^04 ESTs 


142 


317869 AW295184 


Hs.129142 ESTs; WeaWy slmiar to DEOXYRBOHUOEAS 133 


318428 A1949408 


Hs.194591 ESTs 


123 


318524 AW291511 


Hs.159066 ESTs 


253 


318080 Z45131 


H&23Q23 ESTs 


163 


319783 AA4G0775 


Hs3295 ESTs 


143 


320324 AF0712O2 


Hs.139338 ATP-bWIng cassette; sub-famOy C (CFTR 


562 


321441 AW2S7633 


Hs.1 18498 ESTs 


14J 


322303 W07459 


Hs.157601 EST duster (nrt in UnEene) 


22 


322782 AA056O6O 


H&202577 EST duster (not m UnlGene) 


184 


322818 AW043782 


H&293616 ESTs 


107 


323287 AA839902 


Hs.104215 ESTs 


24J7 


324603 AW016378 


H&292934 ESTs 


242 


324617 AA508552 


Hs.195839 ESTs 


64 


324658 A16947B7 


Hs.129179 ESTs 


22 


324691 AE17963 


Ksl293341 ESTs;WeaWysirriartoPn>a2(XI)[Rsa 


105 


324696 AA641092 


HS257339 ESTs 


102 


324718 A1557019 


Hs.116487 ESTs 


344 


330211 


CH05jj2gKO13592 


125 


330430 HG2^4n2352Hs^1110Ari^Prosfata^)ecffic,AILSp5ce 


133 


330706 AA121140 


Hs.177576 ESTs;Mooerateryrintotokynurertrea 


145 


330782 AA449677 


Hs.15251 Human DNAsemjertfetromctone437M21 on 185 


330892 AA149579 


HSJ91202 ESTs 


153 


330949 K01458 


Hs.142896 ESTs 


103 
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331099 R36871 


Hs.14846 ESTs 


11J 


331151 R82331 
331889tAA4af1407 


H&25KJ838 [JjSJS^ .U!^ >i:e^'V^ 

K358802 v- Homo sapiens OiromKah© 16 BAC ckma 




332247r?N58t72 V 






332396 AA340504 


ESTs; WeaWy similar to sJmflarto human 


21J2 


332533 M99487 


H&3258P5 folate hydrotasa (prostate-specific memb 


38.1 


332697 T94885 


Hs.75725 carboxypeptidasa E 


213 


332797 


CH2U3ENESJ6.2 


306 


332788 


CH22J=QBOj6^ 


663 


332769 


CH22_FGB4E&6 6 


19JB 


334223 


CH22J=GB*ES-360_4 


203 


338624 


CH2LFGENES.6-3 


433 


336625 


CH22LFGENES.64 


37J9 
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5 
10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 
80 



TTGGACTITG 
CTTGGGGTTT 
TAAAAGATOQ 
TTGATGGAAT 
GTACAGGCTC 

CTGTGTCCAA 

oncxofoxc 

QQCATGOSAC 

CACTGAGCGC 
CTTTCCGAGAC 
AACAGCAAAA 
TACCCACTCA 
CAAGAACTGG 
AACATTTGAA 
CXOOOQUOtT 
CAACCTCTGG 
GATCCACTGG 
CTGGAAGAAT 
TGGGACAAAC 
GAGGGAAACG 
TGGCACTOQG 
TGOOCCACAT 
AATTCTTTGC 
CGTTGAAACA 
GGAACAATCT 
TCTTTGGTAC 
M0CTC1 G B0 
TGGAAGGTCA 
CTgTQAAlTT 
AAATTAAAAT 
AGTQOOO CTO 
CAIAAAOTAA 
AAAXAAGCTT 
AGTGAAGAAT 
TGTTAGGEAG 
AACAGAAXTA 
rEAAACAGAG 
GCGCGGTGGC 
GAGGICAGGA 
ACAAAAATTA 



CACTCCAGCC 
TAYTTTTGCC 
TGTGTCATGC 



AGCCATTAGA 
CCCQCTCCAG 
CGGCAAGGCA 
AAAT GCACAA 
TTTGAATATG 
AAAGGGAGAA 
AGTCACTTCC 
TTCAOCAAAA 
CAOCTCATCA 
ATCTGOACTQ 
TGGTAAAACT 
TTCTCAGGAG 
TOGCCCACCA 
CAGTGATGCC 
AACAACTCAG 
AGAATCTGAA 

ggcttccttg 
cagaocaggg 

CGTCATCAAG 
CTCAAACAGC 
CCAGCCAAGT 
AACTCCGA7G 
GAAATCTTGG 
TGGATTTGTA 
OCCTGAATGT 
AACTTGGCAT 
VTRCACRO 
TATATGCCAT 
CTACACCTGG 
GAOCTTTTTC 
TTGAAAGTCA 
TACTAATTAA 
AAGGAAXAAA 
AGAGACGGTT 
TAXAAAAACC 
TTAArTTTAG 
CTA3GAGTAA 
TTGTATTEAA 
AATTTTATCA 
TCAOGCCTOT 
GTTTGAGATC 
GCCGGAGGGA 
CACTTGAACC 
TGGGTGACAG 
TTACAOTGGA 
CAGTAAGAGA 



TTCATTGTCT ATGCTTCATC 
GTAAAGATTT AATTAAATAA 
AATAGACGGC CAGGTGTGGT 
GGGCGGA2CA TGAGGTCAAG 
CTA CTAAAAA SACAAAAATC 
GGGAGGCTGA GGCAGGAAAA 
CACACCACTG CACTCCAGCC 



ACCATGA GCA 
GGCGGTAAGG 
GCCCAGGCAA 
GGAATGACTC 
ACTCTGCAAA 
CCTAAAGAAG 
ACAA ACAACA 
GTCACAICCA 
CATGCTTCCC 
CATGCTAATG 
GCAGTTAATG 
CTAGCAGAGG 
AGAAAACACA 
AGCAAGAAGA 
TCTOGCTCTT 
GCCGATAATA 
QTAGCTTCCA 
GTTACCAGCC 
TCACCAAGCT 
GCTACTTACT 
GACCAGGACA 
TGCGCCCATT 
CACCCAGAAG 
GAGGAGAAAG 
GGTCGATGCC 
GTTTCCTGTT 
GAGGATGGTO 
GGATGTGAAT 
CATGACACTT 
TCCAAGAAGG 
ACAGTTCAGG 
TT3TTAGATT 
TTCCAGCTTT 
TGQCATTTAT 
AATTTCCTGA 
AAXAAATAAT 
ATCTGCAAAA 
AAAAAAACTA 
GTAATAGGTG 
AATCCCAGCA 
AGCCTGGCCA 
GTGGCACGCG 
CGGGAGGGAG 
AGTGAGACTC 
TCATTCTAGT 
TGTTAXA9RC 
TCTCAAATTT 
ACCTATAFXA 
TTTTOGCCTC 
GGCTCACGCC 
AGATCAAGAT 
AGCTGGGCAT 
TTCTTGAACC 
TGGTGACAGA 



ACTACAGTQT 
ATTTCAACAT 



ATCTTGAAGC 
GAGCATCTGC 
TAQTTAAACC 
TGGCCTACAA 
TCCCATCACC 
CTTCACCCGT 
CCAATCTTAG 
TCCCACGGCA 
GACAGAGAAG 
TTQTGGAGCG 
GACTGATTGA 
TCCGAATCCT 
CAAAGAAGGC 
CACGGAOCA9 
TCACAACTGC 
GGCAACGGCC 
CAGGATCAGT 



GTCACTGGTT 
GCCTCTGACA 
AGGCGATGTG 
CCAGAATAAG 
TGCACCCAAG 
TGTGCCCATT 
TAAGGCACCA 
ATCGTCTGCC 
QSCT0C001 C 
TOCTQACCAG 



AGGATCCCAG 
CTAIACAGAG 
GGAXACTGAA 
TGCCCAGATC 
AAATAACTCT 
GOCCGAGAGC 
ACCTOCCTTC 
AAACCAAGGA 
GGCACCAGCC 



GGCCCAGCTC 
ATCTCTAGTC 
GTTCTCAGCA 
ATTAAGGGTT 
CCTGAGCCGG 
ACATCTCCTG 
CGGCCTTTTG 
TTCACCCCAG 
ACTCCTCCCC 
TCTCCATCTG 
ACCAGCGTGT 
GGTGACAGTA 
TTTTATCATG 
GACTGGCGTC 



CAGGAGCCTT 
CTGGACAGCC 
AAGCCTGTAG 
GTACCTTCCA 
AACTCAflCTT 



GTAACCAGGT 
AATTCAACTG 
GAGCCCTQTA 
AAAGGAAGAT 
TTGTGTOTGT 
AACCCTACTG 
TTCCCATAGA 
GCTTTGrTATG 
ACAAGCCOCT 



CATCAGAGGA 
CGCTCACTGC 
TTGTGAGCTG 



AGCCTGTGGA 
TQAOACTGAT 
AGCTGGTGAC 
CTCAGTGTGT 



CAATAXTTAT 
AAAAACCAAG 
TATTACTTTT 
TGGACTA3TA 
CCAATCTGAA 
GGC AATG ftAA 
ATACTTATCT 
TCAGTTTrEA 
CTTTGGGAGG 
ACATOGTQAA 
CCTGTAATCC 
AGGTTGCAGT 
CGTCTCCAAA 
AOGAAAOQ AC 
TTTTLITATT 

GGCAAATTCC 
TCATAGTTTT 
TGTGATOCCA 
CATCCTGGCC 
OGTGOOQCOr 
CAGGAGACG8 
GCAAGACTCC 



GAATTTGAAG 
ATGGAGTTTT 
TCTGAGGAAA 
TCCTGTATTT 
AATTCATCTT 
ATAATTAT AC 
ATGCCTTAAA 
TTAAAATAQT 
AAAAATTGCT 



CCATTCTTAG 
AAAAATACAA 
TGCTATGAGA 
GTCATCAATG 
AAGC CCATTC 
TATTATGCCC 
ATGTTCCTGG 
TGTGAAAGTT 
CATGCTCATT 
AOAAAAAGGA 
GAAAAATAAT 
TATTTGGCTT 
TATGCCCATA 



CTTCTTTCCT 
TTTTATCAAT 
AAAXAGGATT 
TGTAGGCTGA 



ACCCCATCTC 
CAGCXACTCA 
GAGCCAAGAT 
AAAAAACTTT 
AAXAAGATTT 
TCTTCCCCAC 
CTAAAATGTG 
A5TTTTTCCC 
CTCTCTCTTT 
GCACTTTGGG 
AACATGGTGA 
GCCTGPTAGTC 
AAGTTGCAGT 
GGCTCTT 



AGAGGCTGAG 
CGTACCACTG 
GCTTGTATAT 



CCAAAAATAA 
ATTGTTTCTG 
TTGCGCTAAG 
AAAGAGAATA 



CCATBTACrr 



PratebiAocesstont: NPJD06448 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 



1 
I 

1 KSNYSVSLVG 
61 
121 

181 ANANLSADQS 
241 KHTVEHYTEP 
301 ENTKKANHSQ 
361 PSKQRPNQGV 
421 AHCHQVIRaP 
481 R0QBKXLGEV 
541 



11 
I 

PAPHGPRLQG 
KGCTGSUOfT 



PSALSAGKXA 
YHVPTHSDAS 
BPSFQLASLV 



21 
! 

GKDFNMPLTX 
LQSASAAPKP 
TSIPSPSSAP 
VNVFRQPTVT 
KKRUBPtBP 



31 41 

I I 
SSLKDGGKAA QANVRIGDW 
BPVPVQKGKP KEWKPVPIT 
TPAHA1TSSH ASPSPVAAVT 



51 
I 

LSZDGIHAQG 
SPAVSKVTST 
PFltPAASGLH 



MRPRTQTTQS 
DSPTSGRPGV 
PSTGRISNSA 1YSOSVAPAN SALGQTQPSD 
FLVALGKSHB PEEPNCAHCK HTMAYIGPVB 
IKALKQTMHV SCFVCVAOGK PIRNNVFHLE 
FI^AtGYTIIH DTCPVCSVCC ESLEGQTFFS 



RSPRILAQIT 
TSLTTAAAPK 
QDTLVQRAEH 
EKGALYCKLC 
DGEPYCBTDY 
KKDKPLCKKH 



FVGSTGVZKS 
IPAGKRTPHC 
YBKFFAPECG 
YALFGTICHG 
AHSVNF 



60 
120 
180 
240 
300 
360 
420 
480 
540 



Kuclefc Add Accession f: 



AA431407 

1-864 (undertned sequences wmespond to start end stop codore) 



1 11 21 31 41 51 

I I I I | | 

A TQGCCA ACT GTAAAATGAC CAAAAGCATC AGGTXOOCTG CCCTGGAGCA CTGCTATACT 60 
GGCGGGGAGG TCGTGTTGCC CAAGGATCAG GAGGAGTGGA AAAGACGGAC GGGCCTTCTQ 120 
CTCEACGAGA ACTATGGGCA GTCGGAAACG GGACTAATTT GTOCCAOCTA CTGGGGAATG 180 
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AAGATCAAGC OGQQTTTCAT GGQGAAGGCC ACTCCACCCT ATGACGTCCA OTTTCATATG 240 

GAGGOCTCAG TTGAAAACTG CATTATTGTO AGCATCAACA CCGCTGACCC TGQCAG C CAC 300 

GGCATCACAC ACAGCCTCTT GCTACAGGTC ATTGATGACA AGGGCAGCAT CCTQCCACCT 360 

AACACAGAAG GAAACATTGG CATCAGAAtC AAACCTGTCA GGCCXOIGAO CCTCTTCATG 420 

TGCTATQAGG GTOACCCAGA GAAGACAGCT AAAGTGGAAT GTGGGGACTT CTftCAACACT 480 

GGGGACAGAG GAAAGATGGA TGAAGAGGGC TACATTTGTT TCCTGGQ GA B GAGTGATGAC 540 

ATCATTAATG C CT C TQOQttA TOGCATOGGG CCTGCAGAGG TTGAAAGCGC TTT Q GT G GA Q 600 

CACOCAGCGO TGGCOGAGTC AGCCGTGQTO GGCAGOCCAG ACCCGATICG AGGGGAGGTO 660 

GTGAAGGOCT TTATTGTCCT GACCCCACAG T T C C TOTOCC ATGACAAGGA TCAGCTGACC 720 

AAGGAACTGC AGCAGCATGT CAAGTCAGTG ACAGOCOCAT ACAAGTAOOC AAGGAAGGTC 780 

GAGTTTGTCT CAGAGCTGOC AAAAACCATC ACTGGCAAGA TTGAACGGAA GGAACTTOGG 840 

AAAAAGGAGA CTGGTCAGAT GTAATCGGCA GTGAACTCAO AACGCACTGC ACACCTGAGG 900 

CAAAT DCCTG GCCACTTXAG TCTOCCCACT ATCGHGAGGA CGAGGGTGGG GCATTGAGAG 960 

TGTTGATTTG GGAAAGTATC AGGAGTGCCA TGATTCCAAT. QTTTTCCTTC TTTTAAATTA 1020 

AATXGAGTTG CTC TOCTTOC TCCAAQTCCT CTGTATCTTT AGAATTTCCC AGGTGAGCAC 1080 
TCATAACGCA AGTAATAAAA TACTGATATC AACAA 

SgQroW0^4PBH7Prrtetn m mnRft 
Protein Accession* PGENESH prodded 

I 11 21 31 41 51 

II II I I 

MAKC KMHCSI RFPALEHCYT GGBWLPKDQ BEWKHRTGLL LYENYGQSET GLICATYWGM 60 
KDCPGFMGXA TPFYDVQFHM BASVSICXXV SMHTADPGSQ GITHSLLLQV IDDKGSILPP 120 
NTEGNIOIRI KPVRPV5LFM CYEGDPKKTA KVBOGDFYHT GBRGKMDBEG YICFLGRSDD 180 
HNASGYRIG FAEVBSALVB HPAVABSAW GSPDPIRGEV VKAPIVLTPQ PLSHDXDQLT 240 
KELQQHVKSV TAPYKYPRKV KFVSELPKTI TGKIERKKLR KKETGQM 

SEQ tt> N035 PEB DMA SEQUENCE 

fWelc Acid Accession*: AF388200 

Cwfing sequence: 8S-1S7 (itrataQned sequences conesporxitoslarlaRddopcodons) 

1 11 21 31 41 51 

I I I I I I 

GAGAGAGGGA GGCAGAAGAG GAAGTCAGAG CGATGTGCTG TGAAATCTAC TACCGTTTGC 60 

TOGTTTTGAA AATGGAGAAA AAGAGTGAGG AACTGAGAAA CATCGATCGC CTTGGGAACG 120 

TGGAAAAGGG TCACTGAAAT GGGACGAC AT GAA CTCAAGG AGGCTATTTA TGACCATGTC 180 

ATTTGCAACA TGAAGAAAGC TTATCTGGAG TGAAAGTAAA TGAGACCAAC AGAGA3AAGA 240 

GAOOOGGAGA AATOCTGOTT ACACTGCTTG AATCCTGT C A GTOCTAXACT GGAGTCCTGT 300 

TAATACAAAA TAATAGTAAT AATOCCTCTO TOCTOlVr TTATGCCAAC TTCAACAAAA 360 

AGAAACTKSA CTAAGAGACA ATATAAGAAC TTAATGTGTA AOTAAGAAAG AACTCTOCAC 420 

CACGGGGAAT GTGAAAGGTA TATGAGTCCC TTXTCACGAT GCGATOTCAT GTCTPTTAAA 480 
TAAGCCATAC TTTA.TQTTCA ATAAAAAGAG AATAAGCAGG A 

SEQ ID WfcSB PBJS Protein sequence 
Protein Accesston* AAK83352 

1 11 21 31 41 51 

I I I I I I 

KCCBIYYRLL i 



SEQ ID HOST PBff DNA SEQUENCE 

Nudete Add Accession #: AA87G910 

Codnp, sequencer 1,2064 (undertned sequences ccnespond to stot and stop codons) 

1 11 21 31 41 51 

I I . 1 I I | 

ATGGA CAGT T GCCTGCAACA SATGAGAGAC CTACTTTACC TOCTTCAGGA GCT CA GGTG T 60 

TOAAATOCAO CTACACTACT CCCTGATCCA GACTOCACTA CTCCJU'WC A 9GACTGTCAG 120 

GATCTGTTQG AAACTACCAA AACTOGCCAA OCTQATCTTC AAGATGTGCC CCTAGAAAAG 180 

GCAGATOCCA CTGTGTTCAC AGATGGTAGC AGCTTCCTOG AGCAGGGAGA AOGAAAAGCT 240 

GTTTCTTTTC CACAGO CAGA TCTGCCTGAC AATCOCACAT ACTGAACAGA AGAAGAAAAA 300 

CTGGCTTCAQ ATGTTGGAGC AAAXAAAAAT CAGGAAGGAC GTGTATTOGC AAACACTACT 360 

TGGAGGGCOG GTACCTOCAA GGAAGTCTCC TTTGCAGTTQ A3TTATGTGT ACTGTTCCCA 420 

GAGCCAGCTC GTACCCATGA AGAGCAACAT AATTTGCCGG TCATAGGAGC AGGAAGTQTC 480 

GACCTTGCAG CAGGATTTGG ACACTCTGGG AGOCAAACTG GA3GTGGAAG CTCCAAAGGT 540 

GCAGAAAAAG GGCXCCAAAA TGTTGACTTT TACCTCTGTC CTGGAAA3CA CCCTGACGCT 600 

AC CTGTAG AQ AXACTZACCA GTTTTTCTGC CCTGATTGGA CABGTGTAAC TTXAGCCACC 660 

TAC TCTG GGG GA3CAACEAG ATCTTCAACT CTTTCCATAA GTOGTQTTOC TCATCCTAAA 720 

TTATCTACTA. GAAAAAATTG TAATOCTCTT ACTATAACTG TOCATGACOC TAATGCAGCT 780 

CAATCGTATT ATGGCATOTC ATCGGGATTA AGACWTATA TOCCAGGATP TGATGTTGGG 840 

ACTATCTTCA CCATCCAAAA GAAAATCTTG GTCTCATGGA GCTCCCCCAA GCCAATCGGG 900 

CCl'ITAACT G ATCTAGQTGA CCCTATATTC CAGAAACAOC CTGACAAAGT TGATTTAACT 960 

GTPCCTCTGC CATTCTTAGT TOCTAGACOC CAGCTACAAC AACAACATCT TCAACCCAGC 1020 

CEAATGTCTA TACTACGTGG AGTACAOCAT CTOCTEAACC TCACCCAGCC TAAACTAGCC 1080 

CAAGAITGTT GGCTATGTTT AAAAGCAAAA OOCCCTCATT ATGTAGGA9T AGGAGTAGAA 1140 

GCCAC ACTTA AACGTGGOCC TCTAlCyTGT CA3ACACGAC CCOGTGCTCT CACAATAGGA 1200 

GATGTGTUTG GAAATQCTTC CTGTCTOATT AGXACCGGGT AXAACTTA9C TOC CT CTO CT 1260 

WICMXXWA CTTGTAATCA GTOCCTGCTT ACTTCCATAA GCAOCTCAGT CTCTTACCAA 1320 

GCACCCAACA AZACCTGGTT GGOCTGCAOC TCAGGTCTCA CTCGCTGCAT TAATGGAACT 1380 
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TATCCGCCGT CCGCGCCGGG GUGTCCTGGG GATOOOCQCC TOOCTGCCCC GGAGCCCGAG 720 
CTGCACCCGA QCCOQGOQAC CCGCCTGCGC TOTTCGOCOA GGCGGCGTGC COGGAAGGGC 780 
AGGCGATGGA GCCAAGCCCA C CGTCCCCGC TOCTTOOGGG CGA C G TGC T Q GCTCTOTTGG 840 
AGACCTG3A* CCCCCTC1CQ OCTCTGGAGT GGCTGCCTGA GGAGCCCAAG TGACAAGGGA 900 
CAACTSACGC CGTCTCTGTG AGCAGOGAGG I TOiTTO UUL' TCAGCACCTT CGAAGTGGTT 960 
CCTTGOCAGA CIQ O LTTIU; TGGAAGAGGG CACGGGOGAT CGOGAGGGGG GC A TTOCTGC 1020 
GGGTGAGAGC OGTCOCCACC GCGGCGGCCC TTCTCAGCOC CTOCCTCCAT GGACGGACCC 1080 
ATAGGGCTAG ACACTTTGAG GCAAGCAGGA OQ CT CIgOCCT AATGTQAATT TATTTATTTQ 1140 
TGAATAAACT GTACTGGTGT CAAAAAAAAA AAAAAAAAAA A 

Protein Accession*: NPJ06U4O 

1 11 21 31 41 51 

I I I I I I 

MAQPLCFPLS BSNMLSAAMG PTBRPPPSDK OCGRSLVSSP DSWQSTPADS PVASPARPGT 60 

LRDPRAPSVG RRGARSSRLG SGQRQSA5ER EKLRMRTLAR ALHELRKFLP PSVAPAGQSL 120 

TKEETLRLAI RXIGHLSAVL GLSBBSLQRR CRQBCDAGSP RGCPLCPDDC PAQHQTRTQA 160 

EGQGQGRGLG LVSAVRAGAS HGS PPACP GA RAAPBPHDPP ALFAEAACPB GQAMBPSPPS 240 
PLLPGDVLAL LETWMPLSPL EWLPSEPK 

Cooing sequence: ^^^^^^^^(unde^ie^ sequences conrespond 16 statt end slop oodons) 

1 ll 21 31 41 51 

I I III I 

CCACGGAGAA GCCCACCGAT GCCTACGGAG AGCTGGACTT CACGGGGGOC GGCCGCAAGC 60 

ACAGCAATTT CCTOCOGCTC TCTOACCGAA CGGATCCAGC TGCAGTTTAT AOTCTGGTCA 120 

CACGCACATG GGGCTTCCGT GCOCOGAACC TGGTGGTGTC AGTGCTGGGG GGATCGGGGG 180 

GCOOOGTOCT OCAGAOCTGG CTGCAGGACC TCCTGCGTCQ TGGGCTGGTG CGGGCTGCCC 240 

AGAGCACAGG AGCCTGOATT GTCACTGGGG GTCTGCACAC GGGCATCGGC CGGCATGTTG 300 

GTGTGGCTQT ACGGGACCAT CACATGGCCA GCACTQGGGG CACCAAGGTQ GTGGCCATOO 360 

GTGTGGCCCC CTOOGtfJtfTG GTCCGGAATA GAGACACCCT CATCAACCCC AAGGGCTCGT 420 

TCCCTGCGAG OTOO0 001CO COOGSGTGACC OGGAGGACGG QQTOCR g ITT COOCTGGACT 480 

ACAACTACTC OGO C TO C TTC CTGGTGGAOG ACGGCACACA CGGCTGCCTG GGGGGOGAGA 540 

ACCGCTTCOG CTA ^ aOXXTU GAGTCCTACA TCTCACAGCA GAAGACGGGC GTGGGAGGGA 600 

CTGGAATTGA CATOCCTGTC CTGCTCCTCC TGATTGATGG TGATGAGAAG ATGTTGACGC 660 

GAATOGAGAA CGCCACCCAQ GCTCAGCTCC CATGTCTCCT OOTOGCT GO C TCAGGGGGAG 720 

CTGCGGACTG CCTOGCGGAQ ACCCTGGAAG ACACTCTGGC CCCAGGGAGT GGGGGAGOCA 780 

GGCAAGGCGA AGCCCGAGAJ CGAATCAGGC CaTOflTta: CAAAG GGGAC CTTGAGGTCC 840 

TGCAGGCCCA GG7GGAGAGG ATTATGACCC GGAAGGAGCT CCTGACAGTC TATTCTTCTG 900 

AGGATGGGTC TGAGGAATTC GAGACCAZAG TTTTGAAGGC CCTXGTGAAG GCCTGTGGGA 960 

CCTCG GA GGC CTCAGCCTAC CTGGATGAGC TGCQTTTGQC TQT GO CT TG Q AACCGCGTGG 1020 

ACATTGCCCA GAGTGAACTC TTTCGGGGGG ACATOCAATG GCGGTCCTTC CATCTCGAAG 1080 

CRO0C1GMF GGAOGCCCTG CTGAATOACC GGCCT8AGTT CQ T O CBCTTQ CTCATTTCCC 1140 

AOGGOCTCAO OCTGG6CCAC TTCCTGACCC CGATGCGCCT GGCCCAACTC TACAGCGCGG 1200 

CGCCCTOCAA CTCGCTCATC CGCAACCTTT TGGACCAGGC GTCCCACAGC GCAGGCACCA 1260 

AAGOCCCAGC CCTAAAAGGG GGAGCTGCGG AGCTCCGGCC CCCTGACQTG GGGCATGTGC 1320 

TCAC OATGCT G CTQGOGAAQ ATOTGCGCGC CGAGGTACCC CTOOQGQQQC GOCTOOGACC 1380 

CTCAOCCAGG CCAGGGCTTC GGGGAGAGCA TGTATCTGCT CTOGGACAAG GCCACCTCOC 1440 

OGCTCTCOCT G 6ATGC TGGC CTCGGGC ACQ CCCCCTGGAG CGAOCTOCTT C T TTCG GCR C 1500 

TGTTGCTGAA CAGGGCACM3 ATGGCCATGT ACTTCTGGGA GATGGGTTCC AATGCAGTTT 1560 

OCTCAQCTCT TQGQGCCT GT TTQCT GCT OC GGGTGATOQC ACG0CT9GAG OCTGAOGCTG 1620 

AGGAGGCAGC ACGGAGGAAA GACCT GG OGT TCAAGTTTGA GGGGATOGGC GTTGADCTCT 1680 

TTGGOGAGTG CTATCGCAGC AOTGAGGTGA GGGCTGCCCG CCTOCTCCT C CGTCGCTGCC 1740 

CGCTCTOGGQ GGATGCCACT TGOCTCCAGC TGGOCATGCA AGCT QA OQOC OGTQCCTTCT 1800 

TTGOOCAGGA TGGGGtAOMG ICTCT GCTGA CACAGAACTG GTGGGGAGAT ATGGOCAGCA 1860 

CTRCAOOCAT CtGGGOO U TU G T I C J O GUL T aVJTOUUX; TCXaCTCATC TACADCCGOC 1920 

TCATCACCTT CAGGAAATCA GAAGAGGAGC OCACAOGGGA GGAGCTAGAG TTTGACATGG 1980 

AZAGTOTCAT 2AA3GQGGAA GGGOCTGTOQ GGAOGGOGGA OCCAGCCOAG AAGACGOOGC 2040 

T GG QGGTCCC GOGOCAGTOG G GO OGTOOGO GTTGCTGOGG GGGOOGCTGC GGGGGGOGOC 2100 

GGTQCCTACG CCGC T W1TC CACITCTGGG GOGOOOOOOT GACCATCTTC ATOGGCAACG 2160 

TGGTCAGCTA C CTGC WlV T I GCTOC TCT TCTOQ C O QQ T GCTSCTOGT Q GATTTCCAGC 2220 

OGGCG CCOOC OGGC1COCTG GAOCTGCTGC TCPttT T CTQ GGCTTTCACQ CTGCTGTGC Q 2280 

AGGAACTGOG CCAGGGOCTG AGOGGAGGOG GGGGCAGOCT OGOCAGOGGG GGOOOCGGGC 2340 

CTGGCGAXGC CTCACTGAGC CAGOGOCTQC GOCTCTAOCT CGOOGACAGC TGGAACCAGT 2400 

GOGACCEAGT GGCTCTCACC TSC TT C C 1C C TCGGOQTGGG CTB00OOC TO ACCCCOGGTT 2460 

TGTAOCAOCT GG GCOO CACT GTOCTCTGCA TOGACTTCAT GOTTTTCACG CTGCGQCTGC 2520 

TTCACATCTT CAOGGTCAAC AAACAGCTGG GGOOCAAGAT OOlCAgOGTG AGCAAGAXGA 2580 

TGAAGGACGT GTTCTTCTTC CTCTTCTTOC TCQQOQTQTG GCTGGTAGCC TATGGCGTGG 2640 

OCACGGAGGG GCTOCTGAGG OCACGGGACA GTGACTTOOC AAGTA3CCTG OGOCOCGTCT 2700 

TCTACCGTOC CTACCTGCAG ATCTTCGGGC AGATTCOOCA GGAGGACATG GACGTCGCCC 2760 

TCA1GGAGCA CAGCAACTGC TCGTCGGAGC COGGCTTC l t S GGCACACCCT OCTGGGGGCC 2820 

AGGCGGGCAC CTGOGTCTCC CAGTATGOCA ACTGGCTGGT GGTOCJGCIC CIOGTCATCT 2880 

TDCTGC TOG T GGCCAACATC CTGCT GG TC A ACTTGCTCAT TGCCATGTTC AGTTACACAT 2940 

TOGGCAAAGT ACAGGGCAAC AGOGATCTCT ACTGGAAGGC GCAGQGTXAC OGOCTCATCC 3000 

GGGAATTCCA CTCTOGGOCC GOGCTGGOCC CGCCCTTTAT OQ TCM VTUC CACT TO C G OC 3060 

TUCi GCTCAG GCAATTGTGC AGGCGACCOC GGAGCCCCCA GCOglXXTUC OCGGCOCTCG 3120 

AGCATTTOOG GGTTTACCTT TCTAAGGAAG CCGAGOGGAA GCTGCTAAOG TGGGAATCGG 3180 
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TGCATAAGGA GAACTTTCTG CTGGCAOGCG CTAGGGACAA GOGGGAGAGC GACTCCGAGC 3240 

GTCTGGAGCG OSCGTCCCAG AAOQTGGACT TGGCACTGAA ACAGCTGGGA CACATCCGCG 3300 

AGTACGAACA GCGCCTGAAA GTGCTGGAGC GGGAGQTCCA GCAGTGTAQC COCQTCCTC G 3360 

GQTGOCm 5A C^ bT%G^?Cg rr AGCAGCTCTG CCATGTIX3CC CTCAGGTGOG CCOCCACOOC 3420 

TTOACCTGCA TGGGTQpkAA GAGTGAGCCA TGCTOGOGOA TTTTAAGGAQ AAGCCCCCAC 3480 

AQQGGATTTT GCTCTTAGAG TAAGGCTCAT GTCGGCCTCG GCCCCCGCAC gg™B0CT 3540 

TGTOCTTGAG GTGAGCCCCA TGTCCATCTG GGCCACTGTC AGGACCACCT TTGGGAGTGT 3600 

CATCCTTACA AACCACAGCA TGCCCGGCTC CTCCCAGAAC CAGTCCCAGC CTGGQAGGAT 3660 

CAAGGCCTGG ATCCCGGOOC GTTATCCATC TGGAGGCTGC AGGQTCCTTC GGOTAACAGG 3720 

GACCACAGAC CCCTCACCAC TCACAQATTC CTCACACTCG GGAAATAAAG CCATTTCAGA 3780 
GGAAAAAAAA AAAAAAAAAA AAAAAAAAAA 

Protem Accession* NPJD60106 

1 11 21 31 41 51 

I 1 i I I I 

HASTGOTKW AMGVAPWGW RHRDTLXHPK 6SFPABXHHR GDPEDGVQFP LDYNYSAPFL 60 

VDDGTHGCLQ GENRFRLRLE SYISQQKTGV GGTGIDIEVL LLLXD6DBKK LTRIENATQA 120 

QLPCLLVAGS GGAADCLAET LEDTiAPGSO GABQGB&KDR IRRFFFKGDL EVLQAQVERI 180 

MTRKELLTVY SSEDGSBEPB TIVLKALVKA CGSSEASAYL DELRIAVAHN KVDIAQSELF 240 

RGDIQWRSFH LEASLMDALL NDRPBFVRLL JSHGLSLGHF LTPHRLAQLY SAAPSNSLIR 300 

HLLDQASHSA GTKAPAU0GG AABLRPPDVG HVLRMLLGKM CAPRYPSGGA. WDPHPGQQFG 360 

BSHYLLSDKA TSPLSLDAGL GQAPWSDLLL KALLLNRAO* AHYFWEMGSN AVSSALGACL 420 

LLRVMARLBP EAEEAARRKD LAFKFEGMGV DLFGECYRSS EVRAARLLLR RCPLKGDATC 480 

LQLAMQADAR AFFAQDGVQS LLTQKMWGEM ASTTPIWALV LAFFCPPLXY TRLITFRKSB 540 

BKPTREBLEP DMDSVINGEG PVGTADPABK TPI/3VPRQSG RPGCCGGRCG GRRCLRRHFH 600 

FWGAPV TIFM GHWSYLLFL LLFSRVLLVD FQPAPPGSLB LLLYFWAPTL LCBBLEQGLS 660 

QOGQSIASGO BGEGBAS&SQ RLRLYLADSW NQCDLVALTC FLLGVGCRLT PGLYHLGRTV 720 

LCXDFMVFTV RTifiHfPTVMK QLGPKIV1VS KMMKDVFFFL FPLGVWLVAY QVATRGttTtRP 780 

KDSDFPSILR RVPYRPYLQI FGQIPQBDMD VALMEHSHCS SBPGPKAHPP GAQAGTCVSQ 840 

YAHMLWLLL VIPLLVAHIL LVNLLIAMFS Y TPGKVQ gHS BLYWKAQRYR LIRBFHSRPA 900 

IAPPFXVXSH LRLLLRQLCR RPRSPQPSSP ALBHFRVYLS KEABRKU/W ESVHKBIFLL 960 
ARARDKRESD SBRLERXSQK VDLALKQLGB IREYBQRLKV LSREVQQCSR VLGMVT 

SEQ ID NO:107PHW3DNA SEQUENCE 
ttodete Add Accession* NMJXtfS^^ correspond aid codons 

1 11 21 31 41 51 

I I I I I I 

GGTAGCAGCA TCCACCGGGC GGGAGGTCGG AGGCAGCAAG GCCTTAAAGG CTACTGA&TG 60 

OQCCGGCOGT TCCGTGTCCA GAACCTCCCC TACTCCTOCG CCmXtiXfC CriXXSUUGUC 120 

CACCGCCAAG TTCCGACTCC GGTTTTCGOC TTTGCAAAGC ClAAGGAGGA GGTTAGGAAC 180 

AGCCGCGCCC CCCTCCCTGC GGCCGCCGOC OOCTGOCTCT CGGCTCTGCT CCCTGOCGCG 240 

TGCGCCTGGG CCGTGOGCOC CGGCAGGOGC CAOCCATGTC GATGCTGCCO KMmuULT 300 

TTACGCAGGA GCAAGTGGCG TGCGTGTGCG AGGTTCTGCA GCAAGGGQGA AACCTGGAGC 360 

GOCTGGGCAG tflT U LTG T G G TCACTGCCCG OCTGCGAOCA CCTGCACAAG AACGAGAGCG 420 

tACTGAAGGC CAAGGCGGTG QTOGCCT T C C ACCGCGGCAA CTTCCGTGAG CTCTACAAGA 480 

TOCTGGAGAG CCACCRGTTC TCGCCTCACA ACCACCCCAA ACTGCAGCAA CTGTGGCTGA 540 

AGGCGCMTA OGTGGAGGCC GAGAAGCTGC GCGGCCGACC CCTGGGCGCC GTGGGCAAAT 600 

ATCGGGTGCG COGAAAATTT CCACTGCCGC GCAOCATCTG GGACGQCGAQ GAGACCAGCT 660 

ACTGCTTCAA GGAGAAGTCG AGGGGTGTCC TGCGGGAGTG GTACGCGCAC AATCOCTACC 720 

CATCGCCGCG TGAGAAGCGG GAGCTGGCCG AGGCCACCGG CCTCACCACC ACCCAGGTCA 780 

GCAACTGGTT TAAGAACCGG AGGCAAAGAG ACCGGGCCGC GGAGGOCAAG GAAAGGGAGA 840 

ACA CCGAAA A CAATAACTCC TCCTOCAACA AGCAGAACCA ACTCTCTOCT CTGGAAGGGG 900 

GCAAGOOGCT CATGTCCAGC fCAGAAGAGG AATTCTCAOC TCCCCAAAGT CCAGACCAGA 960 

ACTCGGTCCT TCTGCTGCAG GGCAXTATGG GCCACGCCAG GAGCTCAAAC TATTCTCTCC 1020 

OGGGCTTAAC AGOCTCGCAG CCCAGTCAOO GCCTQCAGAC OCACCAGCAT GAGCTOCAAG 1080 

AC T CTCTOCT CGGCCCCCTC AOCTCCAGTC TGGTGGACTT QQGGTCC TA A GTGGGGAGGG 1140 

ACTSGGGCCT CGAAGGGATT CCTGGAGCAG CAACCACTGC AGCGACTAGG GACACTTGTA 1200 

AATAGAAATC AGGAACATTT TTGCAGCTTG TTTCTQGA GT T GTTTGCG CA TAAABGAATG 1260 

OTGOACTTXC ACAAATATCT TTTTAAAAAT CAAAACCAAC AGCGATCTCA AGCTTAATCT 1320 
CCTCRCTCT CCAACTCTTT CCACTTTTGC ATTTTCCTTC CCAATGCAGA GATCAGGG 

Proteh Accession t: NPJD05973 

1 11 21 31 41 51 

I I I I I I 

MSMLPSFGFT QEQVACVCBV LQQGGNLBRL GRPIMSLPAC DHLHKNBSVL KAKAWAFHB 60 

GHPRBLYKIL BSHQPSPHNH PKIjQQLMLKA HYVEAEKtRG KPLGAVGKYR VBRKPPLPRT 120 

IWDGEBTSYC FKBKSR8VLR EWYAHNPYPS PRBKRELABA TGLTTTQVSN WFKNRRQRDR 180 

AABAKERENT EKNNSSSNKQ NQLSPLEGGK PLKSSSBBBP SPPQSPDQHS VLLLQGHHGH 240 
ARSSNYSLPG WASQPSHGL QTHQHQLQDS LLGPLTSSLV DLGS 

SHlDKOn09PFJ80KASEQUaiCE 

Hudeic Add Accession i: NMJKS069 

Cafinfl sequence: 57-a»0(undBffined8ajuent»con8S^ 
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